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ABSTRACT 
 
This paper examines how people assess inequality of an income distribution and 
how inequality could be measured.  We start from philosophical analysis of L. 
Temkin who distinguishes nine plausible aspects of inequality.  His approach is 
based on the concept of ‘complaints’ or distances between incomes.  We 
examine the Temkin approach by means of the questionnaire-experimental 
method pioneered by Amiel and Cowell.  We want to find out whether the 
aspects of equality have any plausibility for student-respondents and if so, 
whether there are any aspects which are more appealing than others.  Both the 
numerical and verbal responses show that a considerable majority of the 
respondents might be influenced by the intuitions included in the combination 
of the Weighted Additive Principle and the Average view of complaints.  The 
questionnaire results also shed some light towards the Sequence and provide 
support for the poll result of the Temkin reports. 
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Phdvxulqj Lqhtxdolw| e| Frxqwlqj *Frpsodlqwv*=
Wkhru| dqg Hpslulfv1
Nxuw GHYRRJKW
41 Lqwurgxfwlrq1
Vlqfh wkh vhplqdo frqwulexwlrqv ri Nrop ^4<9<` dqg Dwnlqvrq ^4<:3` rq lq0
htxdolw| phdvxuhphqw wkh olwhudwxuh lq wklv hog kdv hyhu ehhq h{sdqglqj1
Rqh pdmru uhdvrq iru wkh frqwlqxlqj lqwhuhvw lq wklv wrslf/ dsduw iurp wkh
sudfwlfdo uhohydqfh iru hfrqrplf srolf|/ lv xqgrxewhgo| wkh frpsoh{lw| ri
wkh frqfhsw ri lqhtxdolw| lwvhoi1 Wkh hfrqrplvw*v frqfhsw ri lqhtxdolw|/
krzhyhu/ kdv riwhq ehhq qrw pxfk pruh wkdq d vpdoo vhw ri fruh d{lrpv
rq zklfk prvw ri wkh lqfrph0glvwulexwlrq dqdo|vlv kdv ehhq exlow1 Sl0
rqhhulqj h{shulphqwdo uhvhdufk e| Dplho dqg Frzhoo ^4<<<` kdv vkrzq
wkdw wkh hfrqrplvw*v frqfhsw ri lqhtxdolw| grhv qrw vlpso| frlqflgh zlwk
wkh shufhswlrqv ruglqdu| shrsoh krog rq lqhtxdolw|1 Iru lqvwdqfh/ prvw
hfrqrplvwv dvvxph wkdw pxowlso|lqj doo lqfrphv e| wkh vdph vfdodu ohdyhv
lqhtxdolw| xqdowhuhg exw qr pruh wkdq kdoi ri wkh uhvsrqghqwv ri wkh
Dplho dqg Frzhoo txhvwlrqqdluh djuhh zlwk lw1 Wkh idfw wkdw uhvsrqghqwv
jlyh glhuhqw dqvzhuv wr wkh vdph txhvwlrq pd| phdq wkdw wkh| krog
glhuhqw frqfhswv ri lqhtxdolw| ru wkdw lqhtxdolw| kdv ydulrxv phdqlqjv1
Lqhtxdolw| dssduhqwo| lv frpsoh{ dqg pxowlidfhwhg1
Wklv frpsoh{lw| vkrxog qrw ohdyh hfrqrplvwv lq glvpd|1 L zdqw wr
wdnh wkh uhvhdufk ri Dplho dqg Frzhoo rqh vwhs iruzdug1 Rqh srvvleoh
zd| wr gr vr lv wr olqn wkh frqfhsw ri lqhtxdolw| wr wkh eurdghu frqwh{w ri
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mxvwlfh dqg htxlw| dqg wr h{soruh wkh lqwhudfwlrqv dqg wudgh0rv ehwzhhq
wkh lghdo ri htxdolw| dqg rwkhu prudo lghdov1 L gr qrw surfhhg wklv olqh ri
wklqnlqj khuh1 Dq dowhuqdwlyh zd| wr frqwlqxh lv wr h{soruh lq pruh ghwdlo
wkh frqfhsw ri lqhtxdolw| wkdw shrsoh gr kdyh lq plqg1 L phqwlrqhg do0
uhdg| wkdw shrsoh*v frqfhsw ri lqhtxdolw| srruo| pdwfkhv wkh hfrqrplvw*v
frqfhsw exw olwwoh lv nqrzq derxw krz shrsoh uhdoo| wklqn1 Zkdw gr shr0
soh kdyh lq plqg li wkh| duh dvnhg wr dvvhvv wkh lqhtxdolw| ri dq lqfrph
glvwulexwlrqB Wkh pdlq dlp ri wklv sdshu lv wr vkhg vrph oljkw rq wkh
ydulrxv phdqlqjv ru dvshfwv ri lqhtxdolw| shrsoh hqgruvh1 L zloo gr wklv
e| phdqv ri wkh txhvwlrqqdluh0h{shulphqwdo phwkrg slrqhhuhg e| Dplho
dqg Frzhoo1
Wr sxuvxh wklv dlp rqh qhhgv wr vwduw iurp d wkhruhwlfdo/ sklorvrsklfdo
dqdo|vlv zklfk h{soruhv wkh ydulrxv zd|v lq zklfk rqh pljkw dvvhvv dq
lqfrph glvwulexwlrq*v lqhtxdolw|1 Lq rwkhu zrugv= zklfk zd|v ri orrnlqj
dw lqhtxdolw| fdq zh orjlfdoo| wklqn riB L rswhg iru wkh kljko| hoderudwhg/
exw dprqj hfrqrplvwv srruo| nqrzq/ dqdo|vlv ri Oduu| Whpnlq ^4<;9/
4<<6` zklfk lv edvhg rq wkh frqfhsw ri frpsodlqwv1
Whpnlq*v dssurdfk lv iru wzr pruh uhdvrqv lqwhuhvwlqj1 Iluvw/ Dplho
dqg Frzhoo ^4<<<` kdyh vkrzq wkdw pdq| uhvsrqghqwv glvdjuhh zlwk wkh
wudqvihu sulqflsoh1 Wklv uhvxow fdxvhv vhulrxv sureohpv wr wkh frqyhq0
wlrqdo wkhru| ri lqhtxdolw| phdvxuhphqw vlqfh wkh wudqvihu sulqflsoh lv
d pdmru exloglqj eorfn iru pdq| wkhrulhv dqg phdvxuhv ri lqhtxdolw|1
Lq dq dwwhpsw wr pdnh wklv hpslulfdo uhvxow xqghuvwdqgdeoh/ Dplho dqg
Frzhoo vxjjhvw wkdw shrsoh pd| udwkhu wklqn derxw lqhtxdolw| lq whupv
ri glvwdqfhv ^vhh dovr Eurrph/ 4<;<`1 Whpnlq qrz surylghv d sklorvrsk0
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lfdo iudphzrun lq zklfk kh h{soruhv ydulrxv zd|v wr phdvxuh wkh vl}h
ri lqglylgxdo frpsodlqwv ru 0zklfk dprxqwv wr wkh vdph0 glvwdqfhv dqg
wr fdofxodwh ryhudoo lqhtxdolw|1 L krsh wkdw wklv iudphzrun pljkw ohdg
hfrqrplvwv rq wkhlu zd| h{sodlqlqj wkh hpslulfdo uhmhfwlrq ri wkh wudqvihu
sulqflsoh1 Vhfrqg/ Whpnlq ^4<<6` suhvhqwv sroo uhvxowv ri d yhu| vpdoo
srsxodwlrq +derxw 43 shuvrqv, dqg frqfoxghv wkdw wkh uhvxowv ohqg vxs0
sruw wr klv wkhruhwlfdo lqvljkwv1 Duh klv frqfoxvlrqv vwloo ydolg iru d pxfk
odujhu srsxodwlrqB Wr dqvzhu wklv txhvwlrq L ghvljqhg d txhvwlrqqdluh
zklfk lv dv forvh dv srvvleoh wr wkh rqh Whpnlq suhvhqwv1
Wkh qh{w vhfwlrq vxppdul}hv wkh prvw lpsruwdqw ihdwxuhv ri Whpn0
lq*v sklorvrsklfdo dssurdfk wr lqhtxdolw|1 Vhfwlrq 6 vnhwfkhv wkh vhw0xs
dqg wkh ghvljq ri wkh txhvwlrqqdluh zkhuhdv vhfwlrq 7 suhvhqwv wkh pdlq
qglqjv ri wkh h{shulphqw1 Vhfwlrq 8 frqfoxghv1
51 Sklorvrsklfdo Edfnjurxqg1
Wkh dssurdfk Whpnlq dgyrfdwhv wr phdvxuh lqhtxdolw| edvlfdoo| frqvlvwv
lq d wzr0vwhs surfhgxuh ri zklfk wkh uvw vwhs phdvxuhv frpsodlqwv dw dq
lqglylgxdo ohyho dffruglqj wr d sduwlfxodu ylhz ri frpsodlqwv +515,1 Wkh
orjlfdo vhfrqg vwhs wkhq djjuhjdwhv wkh lqglylgxdo frpsodlqwv dffruglqj
wr d sduwlfxodu sulqflsoh ri htxdolw| wr rewdlq wkh ryhudoo lqhtxdolw| lq d
vrflhw| ru +uhihuhqfh, jurxs +516,1 Exw uvw zh kdyh wr ghqh wkh frqfhsw
ri lqglylgxdo frpsodlqwv +514,1
5141 Wkh Qrwlrq ri Lqglylgxdo Frpsodlqwv1
Wkh Whpnlq dssurdfk wr lqhtxdolw| lv irxqghg rq wkh frqfhsw ri lqgl0
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ylgxdo frpsodlqwv1 Vrphrqh kdv d frpsodlqw uhjduglqj lqhtxdolw| li klv
lqfrph lv orzhu wkdq wkh lqfrph ri vrphrqh hovh wkurxjk qr idxow ru fkrlfh
ri klv rzq41 Wr vd| wkdw wkh zruvh0r kdyh d frpsodlqw lv wr uhfrjql}h
wkdw wkh phuh h{lvwhqfh ri lqyroxqwdu| lqfrph lqhtxdolw| lv edg/ xqmxvw
ru xqidlu1 Iru wkh uhpdlqghu ri wklv sdshu L dvvxph wkdw qrqh ri wkh
lqfrph glhuhqfhv lv uhvxowlqj iurp shuvrqdo idxow ru yroxqwdu| fkrlfh1 L
dovr dvvxph wkdw hjdolwduldqv duh frqfhuqhg zlwk lqfrph lqhtxdolw| dorqh
+dqg qrw zhoiduh lqhtxdolw|, vr wkdw zruvh r ru ehwwhu r vlpso| phdqv
srruhu ru ulfkhu1
5151 Wkh Vl}h ri Lqglylgxdo Frpsodlqwv1
Iru dq| vlwxdwlrq/ wkhq/ lq zklfk vrph kdyh ohvv wkdq rwkhuv wkurxjk
qr idxow ru fkrlfh ri wkhlu rzq/ wkh txhvwlrq dulvhv krz rqh vkrxog gh0
whuplqh wkh vhulrxvqhvv ru vl}h ri glhuhqw shrsoh*v frpsodlqwv1 Whpnlq
dujxhv wkdw wkhuh vhhp wr eh wkuhh sodxvleoh dqvzhuv1 Hdfk dqvzhu lv
ghwhuplqhg e| wkh fkrlfh ri d sduwlfxodu uhihuhqfh ohyho ri lqfrph zlwk
zklfk lqglylgxdo lqfrphv duh frpsduhg wr hvwdeolvk wkh vl}h ri lqglylgxdo
frpsodlqwv1
Rq wkh uvw ylhz/ wkh uhihuhqfh ohyho zrxog eh wkh dyhudjh lqfrph
ri wkh lqfrph glvwulexwlrq1 Wklv dqvzhu uhjdugv dq xqhtxdo zruog dv
d ghyldwlrq iurp wkh vlwxdwlrq wkdw zrxog kdyh rewdlqhg li lqfrph kdg
ehhq glvwulexwhg htxdoo|1 Rqo| wkrvh ehorz wkh dyhudjh kdyh d frpsodlqw
4
Wkurxjkrxw wklv errn L xvh wkh h{suhvvlrq *wkurxjk qr idxow ri wkhlu rzq* dv vkruwkdqg iru wkh
h{suhvvlrq *wkurxjk qr idxow ru fkrlfh ri wkhlu rzq*1 Wkxv/ *idxow* qhhg qrw phdq prudo idxow1 Lw
pljkw lqfoxgh dq| lqvwdqfh ri yroxqwdu| fkrlfh ru uhvsrqvlelolw|1 ^Whpnlq/ 4<<6/ 46047`1 Lq wklv
irupxodwlrq *rzq idxow* lv uhgxfhg wr wkh frqfhsw ri yroxqwdulqhvv dv lw dsshduv lq wkh sursrvdov ri
Duqhvrq ^4<;<` dqg Frkhq ^4<;</ 4<<3` dv rssrvhg wr Gzrunlq ^4<;4d/ e`1
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ehfdxvh lw vhhpv sduwlfxoduo| xqidlu wkdw lq d zruog ri htxdoo| ghvhuylqj
shrsoh vrphrqh kdv ohvv wkdq dyhudjh lqfrph 0 wkh ohyho rqh zrxog eh dw
li idwh kdg wuhdwhg hdfk shuvrq htxdoo|1 Rq wklv ylhz/ wkh vl}h ri dq lqgl0
ylgxdo frpsodlqw ri vrphrqh ehorz wkh dyhudjh lv vlpso| wkh glhuhqfh
ehwzhhq wkh dyhudjh dqg klv lqfrph zkhuhdv wkrvh deryh wkh dyhudjh
kdyh qrwklqj wr frpsodlq derxw uhjduglqj lqhtxdolw|1 Whpnlq fdoov wklv
wkh uhodwlyh wr wkh dyhudjh ylhz ri frpsodlqwv +DYH,51
Rqh pljkw dovr sodxvleo| uhjdug dq xqhtxdo zruog dv d ghyldwlrq iurp
wkh vlwxdwlrq lq zklfk hdfk shuvrq lv dv zhoo r dv wkh ehvw0r shuvrq1 Wkh
vl}h ri vrphrqh*v frpsodlqw zloo wkhq ghshqg rq wkh glhuhqfh ehwzhhq
klv lqfrph dqg wkh lqfrph ri wkh ulfkhvw shuvrq1 Dq|rqh zlwk dq lqfrph
ehorz wkh lqfrph ri wkh ehvw0r shuvrq zloo kdyh d frpsodlqw ehfdxvh lw
zloo dsshdu wr eh xqidlu ru xqmxvw iru doo ri wkhp wr eh zruvh r wkdq
wkh ehvw0r shuvrq wkurxjk qr idxow ru fkrlfh ri wkhlu rzq1 Vr hyhq wkh
vhfrqg ehvw0r shuvrq zloo kdyh d frpsodlqw/ wkrxjk klv frpsodlqw pd|
eh vpdoo uhodwlyh wr wkh frpsodlqwv ri rwkhuv1 Whpnlq kdv odehoohg wklv
vhfrqg ylhz wkh uhodwlyh wr wkh ehvw0r shuvrq ylhz +ERS,1
Wkhuh lv d wklug zd| wr phdvxuh wkh vl}h ri vrphrqh*v frpsodlqw1 Wklv
zd| dffhswv wkdw doo exw wkh yhu| ehvw0r kdyh d frpsodlqw/ exw frqwhqgv
wkdw wkh vl}h ri vrphrqh*v frpsodlqw ghshqgv rq krz kh iduhv uhodwlyh
wr doo ri wkh rwkhuv zkr duh ehwwhu r wkdq kh 0 khqfhiruwk/ wkh uhodwlyh
wr doo wkrvh ehwwhu r ylhz ri frpsodlqwv +DWER,1 Wklv ylhz pd| eh
5Wkh xvh ri wkh dyhudjh dv uhihuhqfh lqfrph kdv uhfhqwo| ehhq fkdoohqjhg e| dqrwkhu sklorvrskhu1
Kduwndps ^4<<<` dujxhv lw lv prudoo| zurqj li vrph shuvrqv duh zruvh r wkdq doo frxog kdyh ehhq
vlpxowdqhrxvo|1 Wkh uhihuhqfh lqfrph l1h1 wkh lqfrph dw zklfk doo frxog eh vlpxowdqhrxvo| zhoo r/
rqo| frlqflghv zlwk wkh dyhudjh li wkh uhglvwulexwlrq frxog eh shuiruphg frvwo| +zlwkrxw uhglvwulexwlrq
frvwv/ lqfhqwlyh sureohpv/ prqlwrulqj frvwv hwf1,1
:
ghihqghg dv iroorzv1 Lw lv edg iru vrphrqh wr eh zruvh r wkdq dqrwkhu
wkurxjk qr idxow ri klv rzq1 Wklv lv zk| dq| shuvrq zkr lv lq vxfk d
srvlwlrq zloo kdyh d frpsodlqw1 Exw li lw lv edg wr eh zruvh r wkdq rqh
shuvrq wkurxjk qr idxow ri |rxu rzq/ lw vkrxog eh hyhq zruvh wr eh zruvh
r wkdq wzr shrsoh wkurxjk qr idxow ri |rxu rzq1 Dqg/ lq jhqhudo/ wkh
pruh shrsoh wkhuh duh zkr duh ehwwhu r wkdq vrphrqh +dqg wkh odujhu
wkh jds ehwzhhq wkhp,/ wkh pruh wkdw shuvrq vkrxog kdyh wr frpsodlq
derxw uhjduglqj lqhtxdolw|1 Wkhuhiruh/ wr ghwhuplqh wkh vl}h ri vrphrqh*v
frpsodlqw rqh pxvw frpsduh klv ohyho wr wkrvh ri doo zkr duh ehwwhu r
wkdq kh/ dqg qrw rqo| wr wkh ohyho ri wkh yhu| ehvw0r shuvrq1 Vrphrqh*v
frpsodlqw lv wkhq vlpso| wkh vxp ri wkh glhuhqfhv ehwzhhq klv lqfrph
dqg wkh lqfrphv ri doo wkrvh ehwwhu r1
Whpnlq*v qrwlrq ri lqhtxdolw| doorzv xv wr pdnh mxgjhphqwv derxw
zkhwkhu/ dqg wkh h{whqw wr zklfk/ sduwlfxodu lqglylgxdov kdyh d frp0
sodlqw uhjduglqj lqhtxdolw|1 Wklv nlqg ri mxgjhphqw lv derxw krz edg
wkh lqhtxdolw| lq d vlwxdwlrq lv iurp wkh vwdqgsrlqw ri sduwlfxodu lqglylg0
xdov lq wkdw vlwxdwlrq1 Lw |lhogv vwdwhphqwv lq wkh vhqvh ri *lqglylgxdo 4
kdv d frpsodlqw ri { lq vlwxdwlrq D zkloh lqglylgxdo 5 kdv d frpsodlqw
ri | lq vlwxdwlrq E*1 Exw zh qdoo| zdqw wr frqvlghu mxgjhphqwv derxw
krz vlwxdwlrq D dqg vlwxdwlrq E frpsduh uhjduglqj lqhtxdolw|1 Whpnlq
vxjjhvwv wkdw zh fdq frpsduh vlwxdwlrqv uhjduglqj lqhtxdolw| e| frpelq0
lqj wkh qrwlrq ri lqglylgxdo frpsodlqwv zlwk wkh sulqflsohv ri htxdolw|
hpeudfhg e| hjdolwduldqv1
;
5161 Djjuhjdwlqj Lqglylgxdo Frpsodlqwv1
Xqwlo qrz L kdyh h{soruhg krz pxfk dq lqglylgxdo lq d sduwlfxodu vlwxd0
wlrq pd| frpsodlq derxw uhjduglqj lqhtxdolw|1 Iurp qrz rq L zloo wu| wr
ghwhuplqh zkdw wkh hjdolwduldq*v ylhzv dfwxdoo| duh1 Hjdolwduldqv vrph0
wlphv krog frq lfwlqj ylhzv rq krz d vrflhw|*v ryhudoo lqhtxdolw| vkrxog
eh dvvhvvhg1 Wkhvh upo| frqvlghuhg wkhruhwlfdo sulqflsohv ri htxdolw| lq
frpelqdwlrq zlwk wkh ydulrxv ylhzv ri frpsodlqwv zloo doorz xv wr pdnh
mxgjhphqwv derxw krz vlwxdwlrqv frpsduh uhjduglqj lqhtxdolw|1
Rqh ri wkh sulqflsohv ri htxdolw| wkdw kdv vwurqj dsshdo lv wkh Pd{0
lplq Sulqflsoh ri htxdolw| +PS,61 Lw pdlqwdlqv wkdw hjdolwduldqv vkrxog
hvshfldoo| eh frqfhuqhg zlwk wkh frpsodlqw ri wkh zruvw0r shuvrq ru wkh
frpsodlqwv ri d vhohfwhg zruvw0r jurxs +h1j1 wkh 43 ( srruhvw,1 Lw h{0
suhvvhv wkh idfw wkdw rxu prudo vhqvlelolwlhv duh hvshfldoo| dwwxqhg wr wkh
orw ri wkh zruvw0r1 Rq wklv ylhz/ lw zrxog eh xqmxvw iru vrflhw| wr ehq0
hw wkh ulfk li lqvwhdg lw frxog ehqhw wkh srru hyhq li lw frxog dvvlvw wkh
ulfk pruh hdvlo| dqg h!flhqwo| wkdq wkh srru1 D vrflhw| vkrxog ghyrwh
prvw ri lwv hruwv dqg uhvrxufhv wr lwv zruvw0r phpehuv1 Frqvhtxhqwo|/
wkh frpsodlqwv ri wkh srruhvw vkrxog eh wkh rqo| irfxv ri hjdolwduldqv1 D
pd{lplq sulqflsoh ri htxdolw| pd| dovr lqfoxgh d wlh0euhdnlqj fodxvh wkdw
li wkh zruvw0r lqglylgxdov lq wzr glhuhqw glvwulexwlrqv iduh wkh vdph/
wkhq rqh jrhv rq frpsdulqj wkh frpsodlqwv ri wkh vhfrqg zruvw0r shu0
vrqv/ wkh wklug zruvw0r shuvrqv/ dqg vr rq/ xqwlo wkh wlh lv eurnhq1 Wklv
surfhgxuh lv nqrzq dv oh{lfrjudsklf pd{lplq ru oh{lplq1
6Wklv sulqflsoh lv dq dssolfdwlrq ri wkh pd{lplq sulqflsoh ri mxvwlfh ^Udzov/ 4<:4` wr wkh lghdo ri
htxdolw| wkrxjk erwk vkrxog qrw eh frqixvhg1
<
Dqrwkhu sulqflsoh wkdw vhhpv uhohydqw lv zkdw fdq eh uhihuuhg wr dv
wkh Dgglwlyh Sulqflsoh ri htxdolw| +DS,1 Dffruglqj wr wklv sulqflsoh d
vlwxdwlrq*v ryhudoo lqhtxdolw| lv phdvxuhg e| vxpplqj xs hdfk ri wkh
frpsodlqwv wkdw lwv lqglylgxdov kdyh/ dqg wkh odujhu wkh vxp/ wkh zruvh
wkh lqhtxdolw| lv1 Lw fdswxuhv wkh ylhz wkdw lw lv edg iru rqh shuvrq wr
eh lq vxfk srvlwlrq wkdw kh kdv d frpsodlqw dqg wkh fruuhvsrqglqj ylhz
wkdw lw vkrxog eh hyhq zruvh li/ lq dgglwlrq wr wkh uvw shuvrq zlwk klv
frpsodlqw/ wkhuh lv d vhfrqg shuvrq zkr kdv d frpsodlqw1
Dq dgglwlyh sulqflsoh pljkw vhhp suhihudeoh wr d pd{lplq sulqflsoh
lqvridu dv lw lv frqfhuqhg zlwk wkh frpsodlqwv ri doo wkrvh zkr kdyh d
frpsodlqw/ dqg qrw mxvw zlwk wkh frpsodlqwv ri vrph duelwudulo| vhohfwhg
zruvw0r jurxs1 Lw vhhpv/ lqghhg/ lpsodxvleoh wkdw zh vkrxog eh frq0
fhuqhg zlwk wkh frpsodlqwv ri wkh shrsoh dw wkdw ohyho/ exw vkrxogq*w
eh frqfhuqhg dw doo zlwk wkh frpsodlqwv ri wkrvh zkr duh mxvw deryh wkdw
ohyho1 \hw d pd{lplq sulqflsoh pljkw vhhp suhihudeoh wr dq dgglwlyh sulq0
flsoh lqvridu dv lw lv frqfhuqhg zlwk wkh glvwulexwlrq udwkhu wkdq phuho|
wkh vxp wrwdo ri frpsodlqwv1 Wklv vxjjhvwv wkdw d sulqflsoh wkdw frpelqhv
wkhvh wzr hohphqwv zrxog kdyh juhdw dsshdo1
Rqh vxfk sulqflsoh lv wkh Zhljkwhg Dgglwlyh Sulqflsoh ri htxdolw|
+ZDS,1 Lw phdvxuhv lqhtxdolw| e| vxpplqj xs shrsoh*v frpsodlqwv/ diwhu
uvw dwwdfklqj h{wud zhljkw wr wkhp lq vxfk d zd| wkdw wkh odujhu vrph0
rqh*v frpsodlqw lv wkh pruh zhljkw lv dwwdfkhg wr lw1 Zkdw wkh zhljkwv
vkrxog eh edvhg rq ru krz wkh zhljkwlqj vfkhph vkrxog orrn olnh lv qrw
glvfxvvhg e| Whpnlq1 Krzhyhu/ wklv sulqflsoh jlyhv h{suhvvlrq wr erwk
wkh ylhz wkdw zh vkrxog eh hvshfldoo| frqfhuqhg zlwk wkh zruvw0r dqg
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wkh ylhz wkdw zh vkrxog eh frqfhuqhg zlwk doo frpsodlqwv1 Lw zrxog jlyh
xv d zd| ri fdswxulqj wkh lqwxlwlrq wkdw d zruog lq zklfk 7 shrsoh kdyh
frpsodlqwv ri 53 zrxog eh zruvh wkdq d zruog lq zklfk 53 shrsoh kdyh
frpsodlqwv ri 7/ fhwhulv sdulexv1 Wklv lv d sodxvleoh lqwxlwlrq/ exw rqh
wkdw qhlwkhu wkh dgglwlyh sulqflsoh qru wkh pd{lplq sulqflsoh fdswxuhv1
Lw vkrxog eh vwuhvvhg wkdw qhlwkhu wkh pd{lplq/ wkh dgglwlyh qru wkh
zhljkwhg dgglwlyh sulqflsoh |lhog dq rughulqj lq lwvhoi1 Wkh sulqflsohv
surylgh rqo| d mxgjhphqw derxw krz jrrg ru edg d vlwxdwlrq lv uhjduglqj
lqhtxdolw| lq frpelqdwlrq zlwk rqh ri wkh wkuhh glvfxvvhg ylhzv ri frp0
sodlqwv1 Hdfk sulqflsoh ri htxdolw| fdq qrz eh frpelqhg zlwk uhvshfwlyho|
wkh uhodwlyh wr wkh dyhudjh/ wkh uhodwlyh wr wkh ehvw0r shuvrq/ dqg wkh
uhodwlyh wr wkh doo wkrvh ehwwhu r ylhzv ri frpsodlqwv zklfk uhqghuv qlqh
sodxvleoh srvlwlrqv71 Iru lqvwdqfh/ DS.ERS pdnhv wkh vxp0wrwdo ri doo
frpsodlqwv uhodwlyh wr wkh ehvw0r shuvrq1 Hdfk srvlwlrq wkxv doorzv xv
wr phdvxuh wkh ryhudoo lqhtxdolw| ri d glvwulexwlrq dqg wr frpsduh wkh
ghjuhhv ri lqhtxdolw| ri glhuhqw glvwulexwlrqv1
Lq wklv vhfwlrq L kdyh ehhq h{dplqlqj wkh txhvwlrq ri krz Whpnlq
mxgjhv rqh vlwxdwlrq wr eh zruvh wkdq dqrwkhu uhjduglqj lqhtxdolw|1 Kh
surylghv dujxphqwv iru qlqh sodxvleoh srvlwlrqv zklfk pljkw lq xhqfh
rxu hjdolwduldq mxgjhphqwv1 Hdfk srvlwlrq uhsuhvhqwv d glhuhqw dvshfw
ri lqhtxdolw| dqg pljkw eh frqvlghuhg dv d sduwlfxodu zd| ri phdvxulqj
d vlwxdwlrq*v lqhtxdolw|1 Lw vkrxog eh vwuhvvhg wkdw Whpnlq dujxhv iru
7Whpnlq dovr ghvfulehv wkuhh rwkhu sodxvleoh srvlwlrqv= judwxlwrxvqhvv/ ghyldwlrq wr wkh phgldq
dqg vrfldo lqhtxdolw|1 L zloo qrw ghdo zlwk wkhvh srvlwlrqv lq wklv sdshu ehfdxvh wkh uvw lv udwkhu
revfxuh/ wkh vhfrqg lv yhu| vlplodu wr DS.DYH +dqg lghqwlfdo zkhq wkh phgldq htxdov wkh phdq,
dqg wkh wklug uhtxluhv dgglwlrqdo fxowxudo dqg lqvwlwxwlrqdo lqirupdwlrq wr udqn lqfrph glvwulexwlrqv1
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wkh sodxvlelolw| ri hdfk dvshfw suhvhqwhg/ qrw wkdw hdfk dvshfw lv htxdoo|
sodxvleoh1 Hdfk dvshfw uhsuhvhqwv fhuwdlq sodxvleoh ylhzv wkdw fdqqrw
hdvlo| eh glvplvvhg1 Pruhryhu/ pdq| ri wkhvh srvlwlrqv duh ixqgdphqwdoo|
lqfrpsdwleoh/ uhvwlqj dv wkh| gr rq frqwudu| ylhzv1 Lw vlpso| fdqqrw eh
wuxh/ iru lqvwdqfh/ erwk wkdw hyhu|erg| exw wkh ehvw0r shuvrq kdv d
frpsodlqw dqg wkdw rqo| wkrvh ehorz wkh dyhudjh kdyh d frpsodlqw1 Rqh
pljkw lqvlvw wkdw zkdw wkh frq lfw ehwzhhq wkhvh dvshfwv looxvwudwhv lv
mxvw krz frpsoh{ dqg pxowlidfhwhg wkh qrwlrq ri lqhtxdolw| lv1 Wkxv idu
Whpnlq1
61 H{shulphqwdo Vhwwlqjv1
Lq wklv vhfwlrq/ L olnh wr suhvhqw wkh vhw0xs ri wkh txhvwlrqqdluh1 Whpnlq
^4<<6/ fks 8` uhihuv wr uhvxowv ri d sroo wdnhq lq 4<;7 exw rqo| whq ri wkh
iruw| zkr uhfhlyhg wkh sroo frpsohwhg lw1 Ehfdxvh Whpnlq grhv qrw jlyh d
frpsohwh uhsruw ri klv txhvwlrqqdluh zh duh qrw deoh wr exlog dq lghqwlfdo
vhwwlqj1 L wkhuhiruh uho| rq wkh ghvljq xvhg e| Dplho dqg Frzhoo ^4<<5/
4<<<` vlqfh lw lv uhdglo| dydlodeoh dqg zhoo wkrxjkw0rxw1
Wkh txhvwlrqqdluh/ zklfk fdq eh irxqg lq Dsshqgl{ D/ vwduwv zlwk
vrph h{sodqdwlrq dqg dq lqwurgxfwru| vwru|1 Sduw rqh lv d qxphulfdo
sduw zklfk frqvlvwv ri 47 qxphulfdo txhvwlrqv wr qg rxw lq dq lqgluhfw
zd| krz uhvsrqghqwv frpsduh vlwxdwlrqv uhjduglqj lqhtxdolw|1 Irfxvlqj
rq wzr gldjudpv dw d wlph/ uhvsrqghqwv zhuh dvnhg wr lqglfdwh zkhwkhu
wkh| frqvlghu wkh vlwxdwlrq lq gldjudp D ohvv xqhtxdo wkdq wkh vlwxdwlrq
lq gldjudp E ru frqvlghu vlwxdwlrq E ohvv xqhtxdo wkdq vlwxdwlrq D ru
duh lqglhuhqw ehwzhhq erwk vlwxdwlrqv uhjduglqj lqhtxdolw|1 Wkhuh zhuh
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lq idfw wkuhh glhuhqw yhuvlrqv ri wkh qxphulfdo sduw hdfk frqvlvwlqj ri
47 txhvwlrqv/ vrph ri wkhp dsshdulqj lq doo wkuhh yhuvlrqv81 Wklv hq0
deohg xv wr froohfw dqvzhuv rq d wrwdo ri 65 glhuhqw txhvwlrqv1 Wr eh
frpsdudeoh zlwk Whpnlq/ wkhvh txhvwlrqv lqfoxghg h{dfwo| wkh vdph 48
txhvwlrqv Whpnlq suhvhqwhg klv uhvsrqghqwv zlwk1 Wkh wkuhh yhuvlrqv
zhuh glvwulexwhg udqgrpo| dprqj wkh uhvsrqghqwv1
Wklv vhwwlqj glhuv iurp erwk Whpnlq*v sroo dqg Dplho dqg Frzhoo*v
txhvwlrqqdluhv1 Lw lv glhuhqw iurp Whpnlq*v sroo lq wkdw L doorz rqo|
wkh wkuhh deryh lqglfdwhg dqvzhuv iru hdfk D dqg E wr eh frpsduhg
lqvwhdg ri dvnlqj uhvsrqghqwv wr fkdudfwhul}h vlwxdwlrq D*v lqhtxdolw|
e| fkrrvlqj rqh ri hohyhq srvvleoh vwdwhphqwv91 Lq rughu wr vlpsoli|
rxu txhvwlrqqdluh/ L ixuwkhupruh dvvxph wkdw wkh lqfrphv lq wkh lqfrph
glvwulexwlrqv uhsuhvhqw shuvrqdo lqfrphv lqvwhdg ri jurxs lqfrphv1 Wkh
glvwlqfw lqfrph yhfwruv fkrvhq kdyh qhyhu ehhq lqfoxghg lq dq Dplho
dqg Frzhoo txhvwlrqqdluh1 Wklv hqdeohv xv wr vxssohphqw wkh douhdg|
h{lvwlqj uhvxowv ri wkh Dplho0Frzhoo dssurdfk zlwk uhohydqw gdwd1 L dovr
wu| dqrwkhu od|rxw e| xvlqj d judsklfdo suhvhqwdwlrq ri shuvrqv srvlwlrqhg
rq dq lqfrph olqh 0dv vxjjhvwhg e| wkh jxuhv lq Dplho dqg Frzhoo ^4<<<`0
8Txhvwlrqqdluh D kdv 9 txhvwlrqv zklfk frpsduh wzr gldjudpv zkhuh wkh vhfrqg gldjudp frqwdlqv
dw ohdvw rqh shuvrq zkr kdv pruh lqfrph wkdq lq wkh uvw gldjudp +lqfrph lqfuhdvh,1 Wkh qh{w ;
txhvwlrqv ghdo zklfk wzr gldjudpv zkhuh wkh vhfrqg lv rewdlqhg iurp wkh uvw e| d udqn0suhvhuylqj
wudqvihu dv wr whvw wkh wudqvihu sulqflsoh1 Txhvwlrqqdluh E kdv 9 txhvwlrqv rq lqfrph ghfuhdvh l1h1
frpsdulqj wzr gldjudpv zkhuh wkh vhfrqg gldjudp frqwdlqv dw ohdvw rqh shuvrq zkr kdv ohvv lqfrph
wkdq lq wkh uvw gldjudp/ 9 txhvwlrqv rq wkh vr0fdoohg lqfuhdvlqj Vhtxhqfh l1h1 d vhulhv ri xqedodqfhg
lqfrph lqfuhdvhv dqg 5 txhvwlrqv rq wkh wudqvihu sulqflsoh1 Txhvwlrqqdluh F vwduwv zlwk wkh vdph 9
txhvwlrqv dv vhulhv E/ kdv 9 txhvwlrqv rq wkh ghfuhdvlqj Vhtxhqfh dqg frqfoxghv zlwk 5 txhvwlrqv rq
wkh wudqvihu sulqflsoh1 Wkh odvw wzr txhvwlrqv ri hdfk txhvwlrqqdluh +rq wkh wudqvihu sulqflsoh, duh
wkh vdph1 Rqo| txhvwlrqqdluh D lv jlyhq lq dsshqgl{ D1 Wkh ydulrxv lqfrph glvwulexwlrqv xvhg lq
txhvwlrqqdluh E dqg F duh jlyhq lq wkh wdeohv lq vhfwlrq 71
9Iru lqvwdqfh/ wr vd| wkdw glvwulexwlrq D lv zruvh wkdq glvwulexwlrq E wkh uhvsrqghqwv kdg wr
fkrrvh rqh ri wkh iroorzlqj irxu vwdwhphqwv= ghqlwho| zruvh dqg xqlyrfdoo| vr> ghqlwho| zruvh
wkrxjk L ihho vrph voljkw sxoo lq wkh rwkhu gluhfwlrq> vrphzkdw zruvh dqg xqlyrfdoo| vr dqg
vrphzkdw zruvh wkrxjk L ihho vrph sxoo lq wkh rwkhu gluhfwlrq ^Whpnlq 4<<6/ 88`
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lqvwhdg ri d vlpsoh yhfwru suhvhqwdwlrq1
Wkh dghtxdwh fkrlfh ri wkh qxphulfdo txhvwlrqv zdv fuxfldo iru rxu
pdlq remhfwlyh1 L zdqwhg wr whvw zkhwkhu uhvsrqghqwv wklqn dorqj wkh
olqhv ri rqh ri wkh dvshfwv ri lqhtxdolw| Whpnlq ghvfulehg zkhq dvnhg wr
frpsduh wzr vlpsoh lqfrph glvwulexwlrqv1 Wkh txhvwlrqqdluh lv ghvljqhg
lq vxfk d zd| wkdw hdfk dvshfw ri lqhtxdolw| ghvfulehv d xqltxh sdwk
ri dqvzhuv wr wkh qxphulfdo txhvwlrqv1 Ohw xv h{sodlq1 Uhfdoo wkdw zh
ghdo zlwk qlqh dvshfwv ri lqhtxdolw|1 Iru dq| wzr lqfrph glvwulexwlrqv/
hdfk dvshfw ri lqhtxdolw| |lhogv dq dqvzhu wr wkh txhvwlrq krz wkhvh
glvwulexwlrqv frpsduh uhjduglqj lqhtxdolw|1 Iru lqvwdqfh/ txhvwlrq D43
dvnhg wr frpsduh vlwxdwlrq D @ +</ ;/ :/ 7, zlwk vlwxdwlrq E @ +</ ;/
9/ 8,1 Wkh pd{lplq sulqflsoh ri htxdolw| frpelqhg zlwk wkh ehvw0r
shuvrq ylhz ri frpsodlqwv udqnv vlwxdwlrq E dv vwulfwo| ohvv xqhtxdo wkdq
vlwxdwlrq D +Wdeoh 6141,1 Rq wkh rwkhu kdqg/ wzr dvshfwv +DS.ERS dqg
DS.DYH, lpso| wkdw wkh lqhtxdolw| lq erwk vlwxdwlrqv lv wkh vdph l1h1
lv d wlh +W,1
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Wkh vdph fdq eh grqh iru hdfk rwkhu txhvwlrq1 Krz hdfk dvshfw ri lq0
htxdolw| udqnv wkh wzr vlwxdwlrqv z1u1w1 lqhtxdolw| kdv ehhq fdofxodwhg iru
hdfk txhvwlrq dqg d frpsohwh ryhuylhz ri zkdw wkh dvshfwv ri lqhtxdolw|
lpso| lv jlyhq lq Dsshqgl{ E1
Prvw ri wkh fdofxodwlrqv duh vwudljkwiruzdug h{fhsw iru wkh dvshfwv
edvhg rq wkh Zhljkwhg Dgglwlyh Sulqflsoh1 Iluvw ri doo/ Whpnlq vhhpv wr
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eh lqfrqvlvwhqw zkhq lw frphv wr frxqw wkh vl}h ri frpsodlqwv dffruglqj
wr wkh dyhudjh ylhz ri frpsodlqwv zklfk pljkw jlyh sureohpv zkhq DYH
lv frpelqhg zlwkZDS1 Whpnlq ^4<<6/ 53056` dujxhv h{whqvlyho| wkdw rqo|
wkrvh zkr duh zruvh r wkdq wkh dyhudjh kdyh d frpsodlqw1 Krzhyhu/ kh
dssolhv dqrwkhu surfhgxuh wr phdvxuh DYH frpsodlqwv lq klv qxphulfdo
h{dpsohv zkhuh kh doorzv erwk wkh lqfrphv ehorz dqg deryh wkh dyhu0
djh wr frxqw:1 L eholhyh wkdw iurp d sklorvrsklfdo srlqw ri ylhz/ wklv
dpeljxlw| lv ri d pdmru lpsruwdqfh exw zloo qrw ghdo zlwk lw khuh;1 Iru
wkh uhpdlqghu ri wklv sdshu L kdyh fkrvhq wr lqfoxgh erwk ghyldwlrqv eh0
orz dqg deryh wkh dyhudjh pdlqo| ehfdxvh wklv lv zkdw Whpnlq dfwxdoo|
grhv lq klv qxphulfdo h{dpsohv dqg vxssruwv lq fkdswhu < ri klv errn1
Wklv sduwlfxodu fkrlfh |lhogv wkh vdph lqhtxdolw| rughulqj ri lqfrph glv0
wulexwlrqv dv frxqwlqj ghyldwlrqv ehorz wkh dyhudjh rqo| h{fhsw lq fdvh
lqhtxdolw| lv phdvxuhg e| ZDS.DYH zkhuh erwk dssurdfkhv pd| glhu1
Vhfrqg/ iru wkh dvshfwv edvhg rq wkh Zhljkwhg Dgglwlyh Sulqflsoh rqh
kdg ri frxuvh wr vshfli| wkh zhljkwlqj ixqfwlrq lq rughu wr udqn wkh dowhu0
qdwlyhv1 Zh dwwdfk h{wud zhljkw wr odujhu frpsodlqwv e| uhtxlulqj wkdw
wkh zhljkwlqj ixqfwlrq lv vwulfwo| lqfuhdvlqj lq lwv dujxphqw dqg vwulfwo|
frqyh{ lq vrph lqwhuydo1 Wkh odwwhu frqglwlrq h{foxghv wkh +qrq0zhljkwhg,
:Dovr/ uhfdo o wkdw wr phdvxuh d vlwxdwlrq uhjduglqj DS ) DYH rqh pxvw ghflgh zkhwkhu rq
wkh uhodwlyh wr wkh dyhudjh ylhz ri frpsodlqwv ghyldwlrqv deryh wkh dyhudjh vkrxog frxqw dv zhoo
ghyldwlrqv ehorz wkh dyhudjh1 L dvvxphg wkh| vkrxog lq p| h{dpsohv1 ^Whpnlq/ 4<<6/ 8; iq`
;Udelqrzlf} ^4<<</ s 53057` dovr srlqwv wr wklv ixqgdphqwdo dpeljxlw| lq Whpnlq*v errn1 Pxfk lq
Whpnlq*v dssurdfk/ h1j1 wkh ERS dqg DWER yhuvlrqv ri lqglylgxdo frpsodlqwv/ jlyhv wkh lpsuhvvlrq
wkdw wkh edgqhvv ri sdluzlvh lqhtxdolw| lv d shuvrqdo glvydoxh ru kdup1 Wkh edgqhvv ri sdluzlvh
lqhtxdolw| lv vdlg wr eh d shuvrqdo glvydoxh li lw lv d glvydoxh iru d shuvrq/ pruh suhflvho| iru wkh
shuvrq zkr lv zruvh r lq d jlyhq uhodwlrqvkls1 Exw wkhq Whpnlq*v wuhdwphqw ri DYH0frpsodlqwv
lv lqdssursuldwh vlqfh wkrvh deryh wkh dyhudjh duh qrw zruvh r exw gr kdyh d frpsodlqw dffruglqj
wr Whpnlq*v h{dpsohv1 Rq wkh rwkhu kdqg/ Whpnlq hpskdvl}hv +4<<6/ fk1 <, wkdw wkh glvydoxh ri
lqhtxdolw| lv hvvhqwldo| lpshuvrqdo l1h1 wkh edgqhvv ri sdluzlvh lqhtxdolw| dffuxhv wr wkh uhodwlrq
ehwzhhq wzr lqglylgxdov1 Li wkh odwwhu lv wuxh/ wkhq/ wkhuh vhhpv vrphwklqj lqdssursuldwh lq iudplqj
dq lpshuvrqdo frqfhswlrq ri wkh edgqhvv ri sdluzlvh lqhtxdolw| lq whupv ri shuvrqdo frpsodlqwv1
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DS0edvhg lqhtxdolw| phdvxuhv1 Wkh dgglwlyh lqhtxdolw| phdvxuhv fdq eh
frqvlghuhg dv zhljkwhg dgglwlyh li doo zhljkwv duh vhw htxdo1 Wkh udwlr0
qdoh zk| L gr qrw lpsrvh vwulfw frqyh{lw| rq wkh zkroh ri wkh zhljkwlqj
ixqfwlrq lv ehfdxvh L zdqwhg wr iroorz Whpnlq*v wh{w dv forvh dv srvvl0
eoh1 Kh lqghhg doorzv wkdw vrph frpsodlqwv gr qrw uhfhlyh h{wud zhljkw1
Wklv vshflfdwlrq dovr hqvxuhv wkdw frpsodlqwv duh wuhdwhg v|pphwulfdoo|
zklfk lv dqrwkhu ri Whpnlq*v lpsolflw uhtxluhphqwv1 V|pphwu| vkrxog
eh xqghuvwrrg dv wkh uhtxluhphqw wkdw d frpsodlqw F ri vrphrqh eh0
orz wkh dyhudjh vkrxog uhfhlyh wkh vdph zhljkw dv wkh vdph frpsodlqw
ri vrphrqh deryh wkh dyhudjh1 L wkhq fkhfnhg iru doo srvvleoh zhljkwlqj
ixqfwlrqv vdwlvi|lqj wkhvh frqglwlrqv1 Vlqfh ZDS lq idfw uhsuhvhqwv d
fodvv ri lqhtxdolw| phdvxuhv vrph fdvhv duh xqghflghg<1
Qrz/ wkh 47 txhvwlrqv +lq hdfk ri wkh wkuhh yhuvlrqv, duh fkrvhq lq
vxfk d zd| wkdw hdfk dvshfw ri lqhtxdolw| ghvfulehv d xqltxh sdwwhuq ri
mxgjhphqwv rq wkhvh txhvwlrqv1 Li vrphrqh mxgjhv doo 47 fdvhv lq wkh
vdph zd| dv rqh sduwlfxodu dvshfw ri lqhtxdolw| wkhq zh duh vxuh wkdw klv
mxgjhphqwv duh lq dw ohdvw vrph fdvhv glhuhqw iurp wkh mxgjhphqwv ri
dq| rwkhu dvshfw ri lqhtxdolw|1 Wklv hqdeohv xv wr glhuhqwldwh ehwzhhq
wkh dvshfwv ri lqhtxdolw|1 Zkhwkhu vrphrqh zkr mxgjhv doo 47 fdvhv lq
wkh vdph zd| dv dq dvshfw ri lqhtxdolw| uhdoo| wklqnv dorqj wkdw olqh lv
sodxvleoh exw idu iurp vxuh1 Kh pljkw kdyh rwkhu lghdv lq plqg/ dowkrxjk
zh nqrz wkdw lw lv qrw rqh ri wkh rwkhu hljkw dvshfwv ri lqhtxdolw| +wkhq
<Wklv lv lqglfdwhg lq wkh wdeohv lq dsshqgl{ E e| d txhvwlrq pdun1 Wkh lpsolfdwlrqv lq dsshqgl{
E pd| glhu iurp wkh lpsolfdwlrqv Whpnlq ^4<<6` jlyhv iru wkh vdph txhvwlrqv1 Wkh glhuhqfhv duh
gxh wr d pruh frqvlvwhqw xvh ri wkh irupxodv dqg wkh zhljkwlqj ixqfwlrqv iru zklfk Whpnlq kdv qr
xqlirup rxworrn1
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kh vkrxog kdyh jlyhq rwkhu dqvzhuv wr vrph txhvwlrqv,1 Wr eh vxuh zh
vkrxog dvn klp h{solflwo|1
Wkhuhiruh L kdyh dgghg d vhfrqg sduw lq zklfk lv lqyhvwljdwhg lq d
yhuedo dqg pruh gluhfw zd| krz uhvsrqghqwv pljkw wklqn derxw frpsdu0
lqj glvwulexwlrqv uhjduglqj lqhtxdolw|1 Wklv yhuedo sduw frqvlvwv ri wzr
txhvwlrqv lq zklfk wkh uvw yhuedo txhvwlrq +T48, dvnv wkh uhvsrqghqwv
wr lqglfdwh zklfk ylhz ri phdvxulqj wkh vl}h ri lqglylgxdo frpsodlqwv
fruuhvsrqgv prvw forvho| wr wkhlu rzq ylhz= ERS/ DYH/ DWER ru qrqh1
Wkh vhfrqg txhvwlrq +T49, wkhq dvnv wkhp wr lqglfdwh wkh zd| lq zklfk
wkrvh lqglylgxdo frpsodlqwv vkrxog vxevhtxhqwo| eh djjuhjdwhg wr rewdlq
wkh ryhudoo lqhtxdolw| lq Doidodqg1 Wkh| zhuh surylghg zlwk wkh fkrlfh
ehwzhhq wkh PS/ DS/ ZDS ru qrqh431 Li wkh| fkrrvh d sduwlfxodu dvshfw
ri lqhtxdolw| lq wkh yhuedo sduw dqg kdyh mxgjhg wkh fdvhv dffruglqj wr
wklv srvlwlrq/ wkhq wklv lv d txlwh vwurqj vxjjhvwlrq wkdw wkh| uhdoo| wklqn
dffruglqj wr wkdw dvshfw ri lqhtxdolw|1 Iru lqvwdqfh/ li rxu uhvsrqghqw
diwhu 47 fkrlfhv lq olqh zlwk DS.DYH lq wkh yhuedo sduw lqglfdwhv wkdw
wkh zd| rqh vkrxog wklqn derxw lqhtxdolw| lv DS.DYH/ wkhq/ zh kdyh d
vwurqj fdvh wr ghihqg wkdw zh nqrz krz wklv uhvsrqghqw/ xqghu wkh jlyhq
h{shulphqwdo frqglwlrqv/ wklqnv derxw lqhtxdolw|1
Ilqdoo|/ sduw wkuhh dvnv wkh uhvsrqghqwv wr dqvzhu vrph shuvrqdo txhv0
wlrqv +djh/ pdoh2ihpdoh/ vxemhfw ri vwxg|/ 111,1 Wkh txhvwlrqqdluhv zhuh
oohg rxw dqrq|prxvo| gxulqj dq hfrqrplfv fodvv e| 4;8 uvw |hdu Exvl0
qhvv Vfkrro vwxghqwv dw wkh Fdwkrolf Xqlyhuvlw| ri Ohxyhq/ Ehojlxp1
43 Lq erwk txhvwlrqv uhvsrqghqwv zhuh dovr jlyhq wkh rssruwxqlw| wr dgg wkhlu rzq sursrvdo ru dq|
frpphqw1
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71 H{shulphqwdo Uhvxowv1
7141 Yhuedo Sduw1
Ohw xv vwduw zlwk wkh uhvxowv ri wkh yhuedo txhvwlrqv1 Wklv sduw ri wkh txhv0
wlrqqdluh pdwfkhv gluhfwo| wkh dvshfwv ri lqhtxdolw| Whpnlq ghvfulehv1 Lw
pljkw jlyh xv dq dqvzhu wr wkh txhvwlrq zkhwkhu wkh dvshfwv ri lqhtxdo0
lw| kdyh dq| sodxvlelolw| iru wkh uhvsrqghqwv dw doo dqg zkhwkhu wkhuh duh
rqh ru pruh dvshfwv zklfk duh uhdoo| pruh dsshdolqj wkdq rwkhuv1 Li vr/
lw pljkw uhyhdo vrphwklqj ri wkh vwxghqwv* dwwlwxghv wrzdugv lqhtxdolw|
zkhq surylghg zlwk wkh sduwlfxodu iudphzrun ri frpsodlqwv1
Wdeoh 7141=Yhuedo Sduw +shufhqwdjhv/ & ehwzhhq eudfnhwv,
T49qT48 ERS DYH DWER Qrqh Wrwdo
DS 414 +5, ;1: +49, 3 +3, 318 +4, 4316 +4<,
PS 318 +4, 515 +7, 318 +4, 3 +3, 615 +9,
ZDS 419 +6, 8;1< +43<, ;1: +49, ;14 +48, ::16 +476,
Qrqh 3 +3, 817 +43, 515 +7, 419 +6, <15 +4:,
Wrwdo 615 +9, :815 +46<, 4417 +54, 4315 +4<, 433 +4;8,
Wkh uhvxowv jlyhq lq Wdeoh 7141 duh txlwh uhpdundeoh1 Doprvw 93 ( ri
wkh uhvsrqghqwv fkrrvhv erwk ZDS dqg DYH dv wkh dvshfw ri lqhtxdolw|
wkdw vxlwv ehvw wkhlu rzq dwwlwxghv wrzdugv lqhtxdolw|441 Jlyhq wkh zlgh
udqjh ri srvvleoh frpelqdwlrqv lw lv uhpdundeoh wkdw rqh uhvxow fohduo|
vwdqgv rxw1 Dvnhg wr jlyh wkhlu ylhz derxw wkh vl}h ri wkh lqhtxdolw| dq
duelwudu| shuvrq lv hqwlwohg wr frpsodlq derxw +T48,/ hyhq :8 ( ri wkh
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Lw frxog eh dgghg wkdw yhuedo vxssruw iru ZDS dqg DYH lv frqvlghudeo| kljkhu dprqj wkh ihpdoh
vwxghqwv +9;(, wkdq dprqj wkh pdoh vwxghqw srsxodwlrq +85(,1
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uhvsrqghqwv vhohfwv wkdw dqvzhu zklfk phdvxuhv wkh vl}h ri dq lqglylg0
xdo frpsodlqw dv wkh +devroxwh, glvwdqfh ehwzhhq rqh*v lqfrph dqg wkh
dyhudjh lqfrph1 Wkh fkrlfh ri wkh dyhudjh dv uhihuhqfh lqfrph lv qrw
vxusulvlqj ehfdxvh dw ohdvw vwxghqwv lq hfrqrplfv vkrxog lpphgldwho| vhh
wkdw jlylqj dq|rqh wkh dyhudjh lqfrph lv wkh rqo| ihdvleoh rxwfrph ri dq
hjdolwduldq +uh,glvwulexwlrq1 Rq wkh rwkhu kdqg/ pruh wkdq :8 ( vwdwhv
wkdw wkh zhljkwhg dgglwlyh sulqflsoh lv wkh surshu zd| wr djjuhjdwh lqgl0
ylgxdo frpsodlqwv lq rughu wr rewdlq d phdvxuh ri wkh ryhudoo lqhtxdolw|
+T49,1 Djdlq/ wklv lv qrw wrwdoo| xqh{shfwhg vlqfh wkh zhljkwhg dggl0
wlyh sulqflsoh wdnhv dq lqwhuphgldwh vwdqfh lq ehwzhhq wkh pruh h{wuhph
srvlwlrqv ri wkh pd{lplq sulqflsoh dqg wkh dgglwlyh sulqflsoh1
Rqh ri Whpnlq*v remhfwlyhv/ krzhyhu/ zdv wr vkrz wkdw wkh rwkhu dv0
shfwv ri lqhtxdolw| kdyh dwwudfwlyh ihdwxuhv dv zhoo dqg duh qrw phuho| frq0
vwuxfwlrqv ri plqg1 Lv wklv fodlp vxvwdlqdeohB Vxssruw iru dvshfwv ri lq0
htxdolw| rwkhu wkdqZDS.DYH lv vpdoo ru hyhq qrq0h{lvwhqw +DS.DWER,1
Wkh rqo| dvshfwv zklfk uhfhlyh vrph frqvlghudeoh vxssruw duh DS.DYH
+;1: (, dqg ZDS.DWER +;1: (,1 Lw vkrxog qrw vxusulvh dq|rqh wkdw
erwk frpelqdwlrqv lqfoxgh hlwkhu ZDS ru DYH1 Orrnlqj dw T48 dqg T49
vhsdudwho|/ wkh slfwxuh lv fohdu= DYH vwulfwo| grplqdwhv wkh wkuhh rwkhu
dowhuqdwlyhv lq txhvwlrq 48 dqg ZDS grhv wkh vdph lq txhvwlrq 491 Rq
wkh rwkhu kdqg/ rqh vkrxog dfnqrzohgjh wkdw vrph ri Whpnlq*v orjlfdo
srvlwlrqv fohduo| gr qrw kdyh pxfk dsshdo wr rxu uhvsrqghqwv= ERS +615
(, dqg PS +615 (, iru lqvwdqfh1 Derxw 43 ( rq T48 dqg < ( rq T49
fkrrvhv iru dqvzhu G +ri zklfk 419 ( vhohfwhg G lq erwk T48 dqg T49,
zklfk phdqv wkdw wkh| glg qrw qg d vxlwdeoh irupxodwlrq dprqj wkh
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jlyhq dowhuqdwlyhv1 Wklv lqglfdwhv wkdw wkh ydvw pdmrulw| ri wkh vwxghqwv
zhuh vdwlvhg zlwk wkh vshflhg dowhuqdwlyhv1
Wklv frqfoxvlrq pljkw eh vxssruwhg e| dqrwkhu revhuydwlrq1 Pdq|
vwxghqwv pdgh xvh ri wkh rssruwxqlw| wr jlyh d frpphqw ru wkhlu rzq sur0
srvdo +5313 ( rq T48 dqg :19 ( rq T49,1 Wkh pdmrulw| ri wkh frpphqwv
duh uhdvrqdeoh dqg xvhixo1 Wklv phdqv wkdw wkh vwxghqwv xqghuvwrrg wkh
txhvwlrqqdluh lq wkh zd| lqwhqghg1 Pdq| frpphqwv +< uhvsrqghqwv, vxj0
jhvw wkdw wkhlu dqvzhuv duh rqo| frqglwlrqdo dqg vkrxog ghshqg rq wkh
uhdvrqv ehklqg wkh lqhtxdolw| lq Doidodqg +h1j1 shuvrqdo fkdudfwhulvwlfv
ri wkh lqglylgxdov,1 Iru wkrvh vwxghqwv frqvlghudwlrqv ri mxvwlfh lqwhuihuh
zlwk phuh lqhtxdolw| frqvlghudwlrqv1 Wklv grhv qrw vxusulvh ph dqg L
ghvljqhg wkh txhvwlrqqdluh lq vxfk d zd| dv wr dyrlg wkhvh h{shfwhg lq0
whuihuhqfhv +e| jlylqj qr lqirupdwlrq derxw wkh ruljlqv ri wkh lqhtxdolw|,1
Dv phqwlrqhg lq wkh lqwurgxfwlrq/ lqyhvwljdwlqj wkh lqwhudfwlrqv ehwzhhq
wkh lghdo ri htxdolw| dqg rwkhu lghdov dv mxvwlfh dqg htxlw| lv rqh zd| wr
ohduq pruh derxw krz shrsoh frpsduh xqhtxdo glvwulexwlrqv1 L krzhyhu
rswhg wr sxuvxh wkdw jrdo e| h{sorulqj wkh frqfhsw ri lqhtxdolw| lwvhoi
dqg zdqwhg wkh uhvsrqghqwv wr uhsruw dq dv pxfk dv srvvleoh *xqvsrlohg*
dwwlwxgh wrzdugv lqhtxdolw| dqg lqhtxdolw| dorqh1
Vhyhq uhvsrqghqwv dujxh wkdw wkh vl}h ri wkh *jurxs* ri wkh srru dqg
ri wkh *jurxs* ri wkh ulfk pdwwhuv +dowkrxjk wkh txhvwlrqqdluh qhyhu phq0
wlrqhg *jurxsv*,1 Lw lv frqvlghuhg dv idluo| rhqvlyh li d kxjh qxpehu
lv ulfk zkloh ihz uhpdlq yhu| srru1 Wklv kljkoljkwv wkdw wklqnlqj lq
whupv ri jurxsv lv dssduhqwo| ghhs0urrwhg1 Lq wkh frpphqwv rq T49/
yh vwxghqwv dujxh wkdw wkh| shufhlyh wkh djjuhjdwlrq ri lqglylgxdo frp0
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sodlqwv dv vrphwklqj ehwzhhq PS dqg DS1 Wkh| dssduhqwo| glg qrw xq0
ghuvwdqg wkdw ZDS h{dfwo| grhv zkdw wkh| zdqw1 Wklv dggv lq dq lq0
gluhfw zd| wr wkh ryhuzkhoplqj djuhhphqw zlwk wkh zhljkwhg dgglwlyh
sulqflsoh +47;24;8 @ ;313 (,1 Rqo| wkuhh vwxghqwv pdnh frpsodlqwv
derxw wkh zruglqj ri wkh txhvwlrqqdluh= wkh| vd| wkdw kdylqj d frp0
sodlqw grhv qrw phdq wkdw shrsoh dfwxdoo| gr frpsodlq1 Wkh| vwuhvv wkdw
frpsodlqwv vkrxog eh frqvlghuhg dv remhfwlyh vwdwhv ri ddluv udwkhu wkdq
phuho| vxemhfwlyh h{suhvvlrqv ri glvwuhvv1 Lw lv qrw fohdu wr wkhp wkdw wkh
txhvwlrqqdluh grhv frqvlghu frpsodlqwv dv remhfwlyh ihdwxuhv ri lqfrph
glvwulexwlrqv451
7151 Qxphulfdo Sduw= V|qfkurqlf ylhz1
Wkh pdmrulw| ri wkh uhvsrqghqwv frqvlghu ZDS.DYH dv wkh dvshfw ri
lqhtxdolw| wkdw ehvw vxlwv wkhlu rzq dwwlwxgh wrzdugv lqhtxdolw| phdvxuh0
phqw1 Exw gr wkh| dovr fkrrvh wkh dqvzhu wr wkh qxphulfdo txhvwlrq dorqj
wklv olqh ri uhdvrqlqjB Duh wkh rxwfrphv ri wkh qxphulfdo sduw frqvlvwhqw
zlwk wkh uhvxowv ri wkh yhuedo sduwB Zh fdq dqvzhu wklv txhvwlrq li zh
frqvlghu wkh uhvxowv ri wkh qxphulfdo txhvwlrqv lq d v|qfkurqlf pdqqhu
l1h1 li zh h{dplqh wkh uhvsrqvhv ri rqh lqglylgxdo dw d wlph1 Lqghhg/
hdfk dvshfw ri lqhtxdolw| lpsolhv d sduwlfxodu rxwfrph rq hdfk ri wkh 47
qxphulfdo txhvwlrqv1 Wkh txhvwlrqqdluh lv ghvljqhg vxfk wkdw hdfk dvshfw
ri lqhtxdolw| ghvfulehv d voljkwo| glhuhqw sdwwhuq ri dqvzhuv rq wkh 47
45Vlqjoh frpphqwv lqfoxgh +xqghyhorshg, sursrvdov ri zkdw fdq eh odehoohg dv d uhodwlyh phdvxuh
+glylgh e| wrwdo lqfrph,/ d zhljkwhg dyhudjh +lqvwhdg ri zhljkwhg vxp,/ d khdgfrxqw ri wkrvh ehorz d
uhihuhqfh lqfrph/ wkh vxp ri wkh glvwdqfhv wr wkh prgh/ dq lqhtxdolw| phdvxuh lqfoxglqj ixqfwlrqlqjv
ru sulpdu| jrrgv +ehvlghv lqfrph,/ dqg d frpphqw wkdw qrw lqhtxdolw| lv lpsruwdqw exw vx!flhqf|
+shrsoh vkrxog kdyh vx!flhqw lqfrph wr ohdg d ghfhqw olih> frpsduh zlwk Iudqnixuw ^4<;:`,1
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txhvwlrqv1 Wkh txhvwlrq wkhq lv= wr zkdw h{whqw gr uhvsrqghqwv fkrrvh
wkh dqvzhuv lpsolhg e| wkh dvshfw ri lqhtxdolw| wkh| yhuedoo| hqgruvhB
L uvw irfxv rq wkrvh zkr vxssruwhg ZDS.DYH yhuedoo|1 Wdeoh 7151
jlyhv wkh shufhqwdjhv ri vwxghqwv zkr kdyh fkrvhq wkh e| ZDS.DYH
suhglfwhg udqnlqj iru glhuhqw shufhqwdjhv ri txhvwlrqv1 Lq wkh devhqfh
ri d ghwhuplqdwh ixqfwlrq iru krz pxfk +h{wud, zhljkw wkh odujhu frp0
sodlqwv vkrxog eh jlyhq/ wkhuh lv qr vlpsoh dojrulwkp iru frpsdulqj glv0
wulexwlrqv dffruglqj wr ZDS.DYH1 Rxu vshflfdwlrq ri wkh zhljkwlqj
ixqfwlrq |lhogv dq xqdpeljxrxv rughulqj lq ; ri wkh 47 fdvhv1 Wkh rwkhu
vl{ txhvwlrqv fdqqrw eh vroyhg zlwkrxw dgglwlrqdo vshflfdwlrq ri wkh
zhljkwlqj ixqfwlrq1 Dq| dqvzhu rq wkhvh txhvwlrqv fdq eh dffrxqwhg iru
vlpso| e| voljkwo| fkdqjlqj wkh zhljkwlqj vfkhph zlwklq wkh frqglwlrqv
L lpsrvhg rq lw hduolhu1 Iru uhdvrqv ri frpsdudelolw|/ krzhyhu/ L kdyh
rplwwhg wkhvh txhvwlrqv khuh dqg uhsruw rqo| rq wkh frqvlvwhqf| zlwk wkh
hljkw txhvwlrqv iru zklfk ZDS.DYH |lhogv dq xqdpeljxrxv rughulqj1
Wkh uhvxowv duh hqfrxudjlqj1 Whq uhvsrqghqwv ru <15 ( duh frpsohwho|
frqvlvwhqw zklfk glg vxusulvh xv surylghg wkdw wkh| kdg wr eh frqvlvwhqw
rq d frqvlghudeoh dprxqw ri txhvwlrqv1 Doprvw <3 ( duh lq dw ohdvw
wzr wklugv +96(, ri wkh txhvwlrqv frqvlvwhqw zklfk pd| eh frqvlghuhg
dv d yhu| kljk shufhqwdjh1 L dp lqfolqhg wr eholhyh wkdw wkhvh uhvxowv
ohqg vxssruw iru wkh fodlp wkdw wkh pdmrulw| ri wkh uhvsrqghqwv kdyh
rxwvsrnhq ylhzv derxw krz wr phdvxuh lqhtxdolw| dqg gr dsso| wkhvh
lghdv uhdvrqdeo| zhoo zkhq dvnhg wr phdvxuh lqhtxdolw|1
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Wdeoh 7151= ZDS.DYH frqvlvwhqf| +; txhvwlrqv,
<15 ( +43243<, duh lq 433 ( ri wkh txhvwlrqv frqvlvwhqw
73 ( +77243<, duh lq dw ohdvw ;; ( ri wkh txhvwlrqv frqvlvwhqw
94 ( +9:243<, duh lq dw ohdvw :8 ( ri wkh txhvwlrqv frqvlvwhqw
;< ( +<:243<, duh lq dw ohdvw 96 ( ri wkh txhvwlrqv frqvlvwhqw
<: ( +439243<, duh lq dw ohdvw 83 ( ri wkh txhvwlrqv frqvlvwhqw
433 ( +43<243<, duh lq dw ohdvw 6; ( ri wkh txhvwlrqv frqvlvwhqw
Vrph grxewv pd| eh udlvhg derxw wkhvh frqfoxvlrqv1 +l, Wkh phuh
idfw wkdw rqo| wkuhh srvvleoh dqvzhuv shu txhvwlrq zhuh srvvleoh pdnhv lw
qhfhvvdu| wr frqwuro wkh uhvxowv iru udqgrp dqvzhuv1 Li vrphrqh dqvzhuv
doo txhvwlrqv udqgrpo| wkhq wkh qxpehu ri frqvlvwhqw dqvzhuv vkrxog
dyhudjh 519: +;26,1 Wkh dfwxdo frqvlvwhqf| udwh 0 wkh wrwdo qxpehu ri
frqvlvwhqw dqvzhuv glylghg e| wkh wrwdo qxpehu ri uhvsrqghqwv 0 lv 81<:1
Lw lv qhhgohvv wr vd| wkdw wkh frqvlvwhqf| udwh lq rxu txhvwlrqqdluh lv
frqvlghudeo| kljkhu wkdq lq wkh fdvh ri udqgrp dqvzhuv1
+ll, Zkdw grhv uhpdlq ri wkh frqvlvwhqf| li zh dvvxph wkdw wkh uh0
vsrqghqwv kdyh d uhodwlyh phdvxuh lq plqg l1h1 zkhq wkh| frpsduh wkh
glvwulexwlrqv uhodwlyh wr wrwdo lqfrphB ZDS.DYH dv lw vwdqgv lv lqghhg
qrw vfdoh lqyduldqw1 Ydulrxv fkhfnv rq wkh uhvxowv vkrz wkdw d uhodwlyh
ZDS.DYH phdvxuh rqo| rq ihz rffdvlrqv |lhogv d glhuhqw rxwfrph
wkdq lwv devroxwh frxqwhusduw dqg wkhvh fdvhv gr qrw fkdqjh wkh frqvlv0
whqf| vljqlfdqwo|1
+lll, Txhvwlrqv pljkw eh udlvhg derxw wkh uroh ri wkh uhihuhqfh lqfrph1
Wkh wdeohv lq dsshqgl{ E jlyh wkh lpsolfdwlrqv ri ZDS0phdvxuhv wdnlqj
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erwk wkh glhuhqfhv ehorz dqg deryh wkh dyhudjh lqwr dffrxqw1 Uhfdoo
wkdw wkhuh pd| eh d glhuhqfh ehwzhhq zkdw ZDS.DYH suhglfwv li rqh
wdnhv frpsodlqwv ehorz wkh dyhudjh rqo| dqg zkdw lw lpsolhv li rqh wdnhv
glvwdqfhv erwk ehorz dqg deryh wkh dyhudjh1 Dq hplqhqw h{dpsoh lv
T47= wkh iruphu suhglfwv d wlh +zklfk qr rqh ri wkrvh zkr yhuedoo| hq0
gruvh ZDS.DYH kdv fkrvhq, zkhuhdv wkh odwwhu suhglfwv W ru E +riwhq
vhohfwhg,461 Wklv lv dq lqwhuhvwlqj idfw= lq wklv fdvh vwxghqwv vhhp wr orrn
dw glvshuvlrq dw erwk vlghv ri wkh phdq1
+ly, Lv lw qrw wkh fdvh wkdw wkh dqvzhu sdwwhuqv ri wkh uhvsrqghqwv duh
ehwwhu ghvfulehg e| d sdwwhuq lpsolhg e| dqrwkhu dvshfw ri lqhtxdolw|
wkdq ZDS.DYHB Uhvsrqghqwv pljkw eh frqvlvwhqw zlwk ZDS.DYH
exw srvvleo| duh hyhq pruh lq olqh zlwk wkh dqvzhuv lpsolhg e| dqrwkhu
dvshfw ri lqhtxdolw|1 Wklv lv qrw wkh fdvh dv wdeoh 7161 lqglfdwhv47= 9616
( ri wkrvh zkr yhuedoo| hqgruvh ZDS.DYH duh prvw lq olqh zlwk lwv
lpsolfdwlrqv dv zhoo1 Wkhlu dqvzhuv frph lq shufhqwdjh whupv forvhu wr
wkh lpsolfdwlrqv ri ZDS.DYH wkdq wr dq| rwkhu dvshfw ri lqhtxdolw|1
Rqo| 43 ( lv lqfrqvlvwhqw lq wkdw wkh| duh lq shufhqwdjh whupv pruh
frpsdwleoh zlwk dqrwkhu dvshfw wkdq zlwk ZDS.DYH1 Iru 5919 ( zh
fdq qrw vd|= wkhlu dqvzhu lv htxdoo| lq olqh zlwk wkh lpsolfdwlrqv ri
ZDS.DYH dqg rqh ru pruh rwkhu dvshfwv1 Wkh sduwlfxodu txhvwlrqv duh
46ZDS.DYH lpsolhv rxwfrph E li wkh zhljkwlqj ixqfwlrq lv vwulfwo| lqfuhdvlqj1
47Wdeoh 7161 kdv ehhq fdofxodwhg dv iroorzv1 Iru hdfk uhvsrqghqw/ L frpsduhg klv sdwwhuq ri
dqvzhuv zlwk wkh sdwwhuq ri dqvzhuv lpsolhg e| hdfk ri wkh qlqh dvshfwv ri lqhtxdolw| dqg fdofxodwhg
wkh shufhqwdjh ri *fruuhfw* dqvzhuv wr hdfk ri wkrvh qlqh dvshfwv1 L rewdlqhg qlqh shufhqwdjhv iru
hdfk uhvsrqghqw1 Li d uhvsrqghqw kdv hqgruvhg ZDS.DYH yhuedoo| wkhq wkhuh duh wkuhh srvvlelolwlhv=
+l, wkh uhvsrqghqw vfruhv wkh kljkhvw shufhqwdjh rq wkh lpsolfdwlrqv ri ZDS.DYH lq zklfk fdvh
zh fdoo klp frqvlvwhqw> +ll, wkh uhvsrqghqw vfruhv klv kljkhvw shufhqwdjh rq pruh wkdq rqh dvshfw lq
zklfk fdvh zh grq*w nqrz zkhwkhu kh lv frqvlvwhqw> +lll, ru wkh kljkhvw shufhqwdjhv lv rewdlqhg e|
dqrwkhu dvshfw wkhq ZDS.DYH lq zklfk fdvh kh lv fohduo| lqfrqvlvwhqw1 Vlplodu fdofxodwlrqv kdyh
ehhq shuiruphg iru wkrvh zkr kdyh qrw hqgruvhg ZDS.DYH +Rwkhuv, yhuedoo|1
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qrw vx!flhqw wr glhuhqwldwh ehwzhhq wkhp1
Wkh remhfwlrq grhv qrw krog iru wkrvh zkr kdyh fkrvhq ZDS.DYH
yhuedoo| exw lw uhpdundeo| grhv dsso| wr wkrvh zkr kdyh qrw fkrvhq
ZDS.DYH lq wkh yhuedo txhvwlrqv1 Wkh| vfruh lq wkh qxphulfdo txhv0
wlrqv doprvw dozd|v ehwwhu rq wkh sdwwhuq ri ZDS.DYH wkdq rq wkhlu
rzq sdwwhuq1 Doprvw 7; ( lv prvw lq olqh zlwk wkh suhglfwlrqv riZDS.DYH
dowkrxjk wkh| kdyh vhohfwhg d glhuhqw dvshfw ri lqhtxdolw| lq wkh yhu0
edo sduw1 Iru 6419 ( zh duh xqdeoh wr glhuhqwldwh ehwzhhq glhuhqw
sdwwhuqv1 Wkh frqvlvwhqf| ri rwkhu dvshfwv ri lqhtxdolw| lv frqvlghudeo|
orzhu lq idyrxu ri ehlqj lq olqh zlwk ZDS.DYH1 Zh fdqqrw eh vxuh wkdw
shrsoh wklqn lq whupv ri ZDS.DYH exw zh duh dw ohdvw vxuh wkdw wkh
dqvzhuv lpsolhg e| wklv dvshfw ri lqhtxdolw| duh yhu| dwwudfwlyh dqg ri
sduwlfxodu lqwhuhvw481
Wdeoh 7161
Yhuedo (
ZDS.DYH 9616 Frqvlvwhqw
^q@43<` 5919 Frqvlvwhqw ru lqfrqvlvwhqw
4314 Lqfrqvlvwhqw
Rwkhu 7:17 Prvw lq olqh zlwk ZDS.DYH1
^q@:9` 6419 Dovr lq olqh zlwk ZDS.DYH
5413 Qrw lq olqh zlwk ZDS.DYH
+y, Ilqdoo|/ wkhuh lv dw ohdvw rqh uhdvrq iru d fdxwlrxv lqwhusuhwdwlrq
48Wdeoh 7161 dovr uhyhdov wkdw rqo| 5: uhvsrqghqwv +4314 - 43<2433 . 54-:92433, rxw ri wkh wrwdo
srsxodwlrq ri 4;8 +@ 4719 (, ghqlwho| uhmhfw ZDS.DYH ehfdxvh wkhlu dqvzhuv wr wkh qxphulfdo
txhvwlrqv duh pruh lq olqh zlwk dqrwkhu dvshfw ri lqhtxdolw|1
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ri wkh uhvxowv1 L dp zhoo dzduh wkdw wkhuh lv suredeo| wrr olwwoh glhuhq0
wldwlrq ehwzhhq wkh txhvwlrqv1 Vrph txhvwlrqv lpso| wkh vdph rxwfrph
luuhvshfwlyh wkh fkrvhq dvshfw ri lqhtxdolw| +h1j1 D6/ D9/ D<, zklfk/
li wkdw sduwlfxodu rxwfrph lv fkrvhq/ grhv qrw ohduq xv dq|wklqj derxw
zklfk dvshfw ri lqhtxdolw| wkh uhvsrqghqw pljkw kdyh lq plqg1 Li uhvsrq0
ghqwv fkrrvh wklv dqvzhu/ wkh| duh frqvlvwhqw zlwk dq| ri wkh qlqh dvshfwv
ri lqhtxdolw| pdnlqj frqfoxvlrqv derxw frqvlvwhqf| srlqwohvv1 Vlploduo|/
wkh uhdoo| *uhdvrqdeoh* fkrlfhv lq txhvwlrqv D:0D47 duh olplwhg wr E ru
W djdlq pdnlqj frqvlvwhqf| lqwhusuhwdwlrqv dznzdug1 Wkhvh revhuyd0
wlrqv/ krzhyhu/ gr qrw lpsdlu wkh idfw wkdw hdfk dvshfw ri lqhtxdolw|
grhv ghvfuleh d glhuhqw sdwwhuq ri dqvzhuv wkdq hdfk rwkhu dvshfw ri
lqhtxdolw| dowkrxjk wkh glhuhqfh ehwzhhq vrph pd| eh plqlpdo +rqh
ru wzr txhvwlrqv rqo|,1 Wkh vlplodulwlhv duh pdlqo| fuhdwhg e| wkh {hg
vhw ri txhvwlrqv vhoi0lpsrvhg e| rxu dlp wr uhsolfdwh wkh Whpnlq sroo1
Ixuwkhu uhvhdufk vkrxog lqfrusrudwh txhvwlrqv zklfk glhuhqwldwh pruh
zlgho| ehwzhhq wkh lpsolfdwlrqv ri wkh ydulrxv dvshfwv ri lqhtxdolw|1
Doo wklqjv frqvlghuhg/ L dp udwkhu frqghqw lq wkhvh uhvxowv1 P| frq0
ghqfh lv edvhg rq wkh revhuydwlrq wkdw hyhq ehiruh wkh| duh suhvhqwhg
zlwk wkh yhuedo txhvwlrq prvw uhvsrqghqwv douhdg| kdyh fkrvhq dqvzhuv
zklfk duh lq olqh zlwk zkdw wkh| odwhu dqvzhu wr wkh yhuedo txhvwlrq1
Hyhq ehiruh wkh yhuedo txhvwlrq zdv udlvhg dqg wkh| zhuh dvnhg wr wklqn
v|vwhpdwlfdoo| lq whupv ri frpsodlqwv +glvwdqfhv,/ wkh uhvsrqghqwv *vsrq0
wdqhrxvo|* vhohfw wkh dqvzhuv rqh sduwlfxodu dvshfw ri lqhtxdolw| lpsolhv1
Wkdw 93( ri wkhp wkhq dovr slfnv rxw wkh ZDS.DYH yhuedo ghvfulswlrq
lv yhu| vljqlfdqw1 Qrwlfh wkdw wkh vwxghqwv kdg qr rswlrq wr fkdqjh
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wkhlu dqvzhuv dqg rqo| yhu| ihz pdgh ylvleoh fruuhfwlrqv 0iru zkdwhyhu
uhdvrq0 wr wkhlu uhvsrqvhv1
Lw pd| eh lqwhuhvwlqj wr kdyh d forvhu orrn dw wkh txhvwlrqv rq zklfk
wkh uhvsrqghqwv zhuh qrw frqvlvwhqwB Duh wkhuh dq| fdvhv zkhuh prvw ri
wkh uhvsrqghqwv zkr yhuedoo| hqgruvh ZDS.DYH gr qrw fkrrvh wkh lp0
solhg dqvzhuB \hv wkhuh duh1 Dq hoderudwhg glvfxvvlrq ri wkrvh txhvwlrqv
lv srvwsrqhg wr vhfwlrq 71615 rq wkh Vhtxhqfh1
Lq doo vhulhv/ rqo| yhu| ihz uhvsrqghg lq d frqvlvwhqw zd| wr txhvwlrq
D47 +vhh wdeoh 7171 ehorz, frqfhuqlqj d wudqvihu lq d k|srwkhwlfdo vlw0
xdwlrq frqvlvwlqj ri yh shuvrqv1 Lq vhulhv F wkh frqvlvwhqw dqvzhu lv
hyhq qhyhu fkrvhq1 Wkh uhdvrq iru wklv frxog eh wkh gl!fxow qdwxuh ri
wkh txhvwlrq1 Lw lv wkh rqo| txhvwlrq zkhuh wkh uhvsrqghqwv zhuh dvnhg
wr frpsduh wzr vlwxdwlrqv zlwk yh shuvrqv lqvwhdg ri irxu1 Exw wkhuh
pljkw eh d pruh ixqgdphqwdo sureohp= txhvwlrq 47 uhtxluhg uhvsrqghqwv
wr frpsduh vlwxdwlrqv uhjduglqj d Sljrx0Gdowrq wudqvihu1 Txhvwlrqv frq0
fhuqlqj wkh wudqvihu sulqflsoh duh ghdow zlwk lq vhfwlrq 716141
7161 Qxphulfdo Sduw= Gldfkurqlf ylhz1
Dq dowhuqdwlyh zd| wr ghgxfh ydoxdeoh lqirupdwlrq iurp wkh hpslulfdo
uhvxowv lv wr frqvlghu wkh uhvxowv lq d gldfkurqlf pdqqhu l1h1 wr orrn dw
doo wkh dqvzhuv rq rqh txhvwlrq dw d wlph1 L uvw ghdo zlwk wkh txhvwlrqv
lqyroylqj d Sljrx0Gdowrq wudqvihu/ qh{w zlwk txhvwlrqv rq wkh Vhtxhqfh
dqg qdoo| L frpsduh vrph ri rxu uhvxowv zlwk wkrvh ri Whpnlq*v sroo1
5:
716141 Wkh Wudqvihu Sulqflsoh1
Rxu txhvwlrqqdluh lqfoxghv lq wrwdo ; txhvwlrqv ghdolqj zlwk d Sljrx0
Gdowrq wudqvihu1 Rxu uhvxowv duh frpsdudeoh wr hduolhu uhvxowv rq wkh
wudqvihu sulqflsoh uhsruwhg e| Dplho dqg Frzhoo ^4<<5/ 4<<;/ 4<<<`= hp0
slulfdo djuhhphqw zlwk wkh wudqvihu sulqflsoh/ zklfk zdv zlgho| frqvlghuhg
dv ehlqj xqfrqwuryhuvldo/ lv lq prvw fdvhv uhpdundeo| orz1 Ghshqglqj rq
wkh fdvh/ wkh| irxqg djuhhphqw zlwk wkh wudqvihu sulqflsoh ehlqj ehwzhhq
6; ( dqg :; (1 Wkh kljkhvw shufhqwdjh zdv uhdfkhg lq wkh fdvh zkhuh d
vpdoo dprxqw zdv wudqvihuuhg iurp wkh ulfkhvw wr wkh srruhvw shuvrq1 Wkh
djuhhphqw zlwk wkh wudqvihu sulqflsoh lq rxu srsxodwlrq +Wdeoh 7171, lv lq
jhqhudo kljkhu wkdq lq wkh Dplho dqg Frzhoo vwxg| +ehwzhhq 751: ( dqg
<517 (, dowkrxjk zh vkrxog uhfdoo wkdw erwk h{shulphqwv duh wrr glhu0
hqw wr eh gluhfwo| frpsdudeoh= wkh| frpsduhg rwkhu lqfrph glvwulexwlrqv
dqg xvhg d vlpsoh yhfwru suhvhqwdwlrq491
49Wkh glhuhqw uhvxowv pd| srlqw wr wkh uhohydqfh ri wkh suhvhqwdwlrq ri wkh lqfrph glvwulexwlrq=
judsklf suhvhqwdwlrqv pd| lqgxfh glhuhqw rxwfrphv wkdq vlpsoh yhfwru suhvhqwdwlrqv1
5;
Wdeoh 7171= Wudqvihu Sulqflsoh
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Fdq zh qg dq| sdwwhuq lq wkh zd| uhvsrqghqwv dqvzhu wkh txhvwlrqv
rq wkh wudqvihu sulqflsohB Wkhuh duh dw ohdvw vrph lqwhuhvwlqj olqhv wr
srlqw dw1 Wkh djuhhphqw lv kljk li wkh srruhvw shuvrq lv dw wkh uhfhlylqj
hqg ri wkh wudqvihu1 Rq wkh rwkhu kdqg/ li wkh ulfkhvw lv wkh wudqvihuru/
djuhhphqw ghfuhdvhv zlwk wkh udqn ri wkh wudqvihuhh= wkh orzhu klv udqn/
5<
wkh pruh djuhh wkdw wkh wudqvihu ghfuhdvhv lqhtxdolw|1 Pdq| frqvlghu
lw sduwlfxoduo| rhqvlyh li wkh wudqvihu pdnhv wkh jurxs ri wkh ulfkhvw
odujhu +D:/ 47,1 Ilqdoo|/ dwwlwxghv vhhp wr eh vfdwwhuhg prvw li qhlwkhu
wkh srruhvw qru wkh ulfkhvw duh lqyroyhg lq wkh wudqvihu= vrph wklqn lw
lqfuhdvhv lqhtxdolw|/ rwkhuv wklqn lw ghfuhdvhv lw/ zkloh hyhq ihz eholhyh
lqhtxdolw| uhpdlqv xqfkdqjhg +D44,1
Dffruglqj wr Whpnlq/ wklv lv frpsohwho| lq olqh zlwk wkh hjdolwduldq*v
lqwxlwlrq dqg kh dujxhv wkdw lw lv lqkhuhqw wr wkh wudqvihu sulqflsoh lwvhoi
wkdw wkh uhodwlyh djuhhphqw zlwk lw ghshqgv rq wkh udqn ri wkh wudqvihuru
dqg wkh wudqvihuhh1 Kh wdnhv iru judqwhg wkdw dq hjdolwduldq*v uvw fkrlfh
zrxog eh iru d wudqvihu wr jr iurp wkh ulfkhvw wr wkh srruhvw shuvrq1 111
lw vhhpv lqwxlwlyho| fohdu wkdw wkh hjdolwduldq zloo zdqw wudqvihuv wr jr
iurp wkh *kljkhvw* ^ulfkhvw` srvvleoh jurxs wr wkh *orzhvw* ^srruhvw` srv0
vleoh jurxs1 Wklv lqwxlwlyh fodlp fdq eh ghulyhg iurp +d fruroodu| ri,
wkh Sljrx0Gdowrq frqglwlrq1 Vxssrvh zh frxog wudqvihu q xqlwv ri zho0
iduh iurp wkh uvw jurxs ^ulfkhvw` wr hlwkhu wkh wklug ru irxuwk ^srruhvw`1
Dffruglqj wr SG/ wudqvihuulqj q xqlwv iurp wkh uvw jurxs wr wkh wklug
jurxs zrxog lpsuryh lqhtxdolw|/ vr wrr zrxog wudqvihuulqj q xqlwv iurp
wkh wklug jurxs wr wkh irxuwk1 Lw iroorzv wkdw wkh lqhtxdolw| zrxog eh
ehwwhu li wkh q xqlwv zhuh uvw wudqvihuuhg wr wkh wklug jurxs dqg wkhq
wudqvihuuhg wr wkh irxuwk/ wkdq li lw zhuh vlpso| wudqvihuuhg wr wkh wklug1
Exw wkh glvwulexwlrq uhvxowlqj iurp wkh wzr wudqvihuv lv h{dfwo| wkh glv0
wulexwlrq uhvxowlqj iurp wkh gluhfw wudqvihu ri q xqlwv iurp wkh uvw jurxs
wr wkh irxuwk1 Khqfh/ SG lpsolhv wkdw lw zrxog eh ehwwhu wr wudqvihu wkh
zhoiduh wr wkh irxuwk jurxs wkdq wr wkh wklug1 Vlplodu uhdvrqlqj frxog
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eh dggxfwhg wr vkrz wkdw dffruglqj wr SG dq hjdolwduldq*v suhihuhqfh
udqnlqj derxw wudqvihuv 111 vkrxog iru zhoiduh wr eh wudqvihuuhg iurp wkh
uvw/ vhfrqg/ wklug/ dqg irxuwk jurxsv/ uhvshfwlyho|/ dqg wr wkh irxuwk/
wklug/ vhfrqg/ dqg uvw jurxsv/ uhvshfwlyho|1 ^Whpnlq/ 4<<6/ :5`
Wklv lv qrw h{dfwo| zkdw wkh hpslulfdo uhvxowv whoo xv1 Whpnlq*v du0
jxphqw fdq qrw dffrxqw iru wkh glvdjuhhphqw zlwk wkh wudqvihu sulqflsoh
vlqfh kh shufhlyhv hdfk Sljrx0Gdowrq wudqvihu dv lqhtxdolw| ghfuhdvlqj
wkrxjk wkh ghjuhh ri ghfuhdvh pd| ydu| zlwk wkh udqn ri wudqvihuhh dqg
wudqvihuru1 Zh pd| uhvwdwh klv dujxphqw/ uhwdlqlqj klv sursrvhg hjdo0
lwduldq*v suhihuhqfh udqnlqj/ exw frqfhglqj wkdw vrph hjdolwduldqv pd|
frqvlghu d Sljrx0Gdowrq wudqvihu dv qrw lqhtxdolw| uhgxflqj1 Li rqh ixu0
wkhu dvvxphv/ dv Whpnlq lpsolflwo| grhv/ wkdw wkh hjdolwduldq*v suhihuhqfh
udqnlqj lv h{suhvvhg lq wkh udqnlqj ri wudqvihuv dffruglqj wr wkh hpslul0
fdo djuhhphqw zlwk wkh lqhtxdolw|0uhgxflqj hhfw ri lw4:/ wkhq rxu txhv0
wlrqqdluh uhvxowv duh frqvlvwhqw zlwk wkh hjdolwduldq*v lqwxlwlrq Whpnlq
ghvfulehv/ h{fhsw iru txhvwlrq D431 Wklv sduwlfxodu txhvwlrq D43 holflwv
wkdw wkh fruroodu| ri wkh Sljrx0Gdowrq frqglwlrq lv qrw frqylqflqjo| vxs0
sruwhg e| rxu uhvxowv1 Txhvwlrq D; lv derxw d wudqvihu iurp wkh ulfkhvw
wr wkh vhfrqg srruhvw/ txhvwlrq D43 wdnhv wklv qhzo| hyroyhg vlwxdwlrq
dv wkh vwduwlqj vlwxdwlrq iru d wudqvihu iurp wkh vhfrqg srruhvw wr wkh
srruhvw1 Wkh glvwulexwlrq uhvxowlqj iurp wkh wzr wudqvihuv lv h{dfwo| wkh
glvwulexwlrq hphujlqj iurp d wudqvihu iurp wkh ulfkhvw wr wkh srruhvw dv
lq txhvwlrq D<1 Dffruglqj wr Whpnlq/ wkh pryh iurp wkh ulfkhvw wr wkh
4:Wkh hjdolwduldq*v lqwxlwlrq wkdw rqh SG wudqvihu lv pruh lqhtxdolw| uhgxflqj wkdq dqrwkhu wudqvihu/
vkrxog wkhq phdq wkh vdph dv pruh uhvsrqghqwv eholhyh wkdw wkh uvw SG wudqvihu lv lqhtxdolw|
uhgxflqj wkdq uhvsrqghqwv wklqn wkdw wkh vhfrqg SG lv lqhtxdolw| uhgxflqj1
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srruhvw lq txhvwlrq D< vkrxog eh ehwwhu wkdq wkh wudqvihuv lq erwk txhv0
wlrq D; dqg D431 Wklv lv qrw h{dfwo| wkh fdvh ehfdxvh djuhhphqw lq D43
lv kljkhu wkdq lq D< 0dowkrxjk qrw vljqlfdqwo|1 Pruh uhvhdufk dqg d
fdxwlrxv lqwhusuhwdwlrq phdqzkloh lv fhuwdlqo| qhhghg1
Qhyhuwkhohvv/ wklv uhvxow vxjjhvwv wkdw wkh wudqvihu iurp wkh vhfrqg
srruhvw wr wkh srruhvw lv wkh prvw lpsruwdqw vwhs1 Wklv eulqjv xv wr d
uhpdundeoh uhvxow1 Txhvwlrq 46 dqg txhvwlrq D43 duh yhu| vlplodu lv wklv
uhvshfw= d wudqvihu ri rqh xqlw iurp wkh vhfrqg srruhvw wr wkh srruhvw
shuvrq1 Wkh uhvxowv/ krzhyhu/ duh yhu| glhuhqw= <517( frqvlghu wkh
wudqvihu lq D43 dv lqhtxdolw| uhgxflqj zkhuhdv rqo| 9615( grhv wkh vdph
lq 461 Ixuwkhu uhvhdufk vkrzhg xv wkdw wkh orzhu shufhqwdjh lq txhvwlrq
46 grhv qrw ghshqg rq wkh vhulhv ri txhvwlrqv wkh uhvsrqghqw suhylrxvo|
kdg wr dqvzhu1 Ri wkrvh zkr frpsohwhg vhulhv D 9;18( dqvzhuhg wkdw
E zdv pruh htxdo wkdq D zklfk lpsolhv wkdw wkh uhvxow kdv qrwklqj wr
gr zlwk wkh suhylrxv txhvwlrqv1 Wkh h{sodqdwlrq kdv wr eh irxqg lq wkh
glhuhqfh ehwzhhq wkh txhvwlrqv1 Wkh wudqvihu lq txhvwlrq 46 uhpryhv
wkh glhuhqfh ehwzhhq wkh srruhvw dqg wkh vhfrqg srruhvw frpsohwho|
zkhuhdv wkh wudqvihu lq D43 eulgjhv wkh jds rqo| sduwldoo|1 Lw vhhpv wkdw
vrph shrsoh duh sduwlfxoduo| rhqghg e| dq lqfuhdvh ri wkh jurxs ri wkh
srruhvw ru e| jhwwlqj wkh lpsuhvvlrq wkdw d jurxs fohduo| ohdsv ehklqg
wkh uhvw ru kdv ehhq h{foxghg1 Wklv vxjjhvw wkdw wkh qxpehu ri srruhvw
ru wkh jds ehwzhhq wkh srruhvw dqg wkh ulfkhu lq lqfrph whupv pd| eh
lpsruwdqw lq frpsdulqj lqfrph glvwulexwlrqv1
Ohw xv uhwxuq wr wkh sureohp ri wkrvh zkr yhuedoo| vwdwhg wkdwZDS.DYH
lv wkh uljkw zd| wr phdvxuh lqhtxdolw| exw rq vrph qxphulfdo txhvwlrqv
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lqyroylqj d Sljrx0Gdowrq wudqvihu uhvsrqghg lq dq lqfrqvlvwhqw zd|1 Rq
doo txhvwlrqv rq wkh wudqvihu sulqflsoh ZDS.DYH +zlwk wkh deryh gh0
vfulehg zhljkwlqj vwuxfwxuh, lpsolhv wkdw E lv pruh htxdo wkdq D +zkdw
lv zkdw wkh wudqvihu sulqflsoh vwdwhv, h{shfw iru txhvwlrq D:/ 46 dqg 47
zkhuh lw lv lqghflvlyh1 Exw d odujh qxpehu ri uhvsrqghqwv duh lqfrqvlvwhqw
zlwk wkh wudqvihu sulqflsoh dqg wkh lpsolfdwlrqv ri ZDS.DYH rq txhv0
wlrq D 44 dqg hyhq pruh rq txhvwlrq 471 Surylghg wkdw vwxghqwv wklqn
dffruglqj wr ZDS.DYH/ rqh zd| wr h{sodlq wklv uhvxow lv wr zhdnhq
wkh uhvwulfwlrqv zh lpsrvhg rq wkh zhljkwlqj ixqfwlrq1 Wkhvh vwxghqwv
kdyh suredeo| d glhuhqw zhljkwlqj vfkhph lq plqg wkdq wkh uhvhdufkhu
kdg1 Li zh orrvhq wkh uhvwulfwlrqv wkdw hdfk frpsodlqw vkrxog eh wuhdwhg
v|pphwulfdoo| pxfk fdq eh h{sodlqhg 0 li qrw hyhu|wklqj1 Lw vkrxog eh
qrwhg wkdw wkhq odujhu frpsodlqwv pd| uhfhlyh orzhu zhljkwv wkdq vpdoohu
frpsodlqwv dqg lq wklv vhqvh grhv qrw frpso| zlwk krz Whpnlq ghqhv
wkh zhljkwlqj vwuxfwxuh ri ZDS.DYH1 Dv|pphwulf zhljkwlqj krzhyhu
lv frpsdwleoh zlwk krz zh skudvhg ZDS.DYH lq T48 dqg T491 Zkdw
dw uvw jodqfh vhhp wr eh dqvzhuv zklfk duh lqfrqvlvwhqw zlwk wkh lp0
solfdwlrqv ri ZDS.DYH dqg wkh wudqvihu sulqflsoh pd| eh frpsohwho|
uhdvrqdeoh dqg frqvlvwhqw zlwk d glhuhqw zhljkwlqj vfkhph wkdq zh kdg
lpsrvhg wkxv idu1 Wklv vxjjhvwv wkdw ZDS.DYHpd| surylgh d udwlrqdoh
iru wkh uhmhfwlrq ri wkh wudqvihu sulqflsoh lq vrph vshflf fdvhv1
Iru sxuho| looxvwudwlyh uhdvrqv L ghvljqhg wzr zhljkwlqj vfkhphv zklfk
lpso| vrph ri wkh vr0fdoohg lqfrqvlvwhqw dqvzhuv1 Lw vkrxog eh fohdu wkdw
L gr qrw lqwhqg wr sursrvh qhz 0dg krf0 lqhtxdolw| phdvxuhv vlqfh L dp
ixoo| dzduh wkdw wkh dydlodeoh lqirupdwlrq lv kljko| lqvx!flhqw1 Wkh uvw
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vfkhph wdnhv Whpnlq*v vxjjhvwlrq vhulrxv wkdw shrsoh pd| wdnh lqfrph
udqnv lqwr dffrxqw1 Zh pd| dvvxph iru lqvwdqfh wkdw wkrvh zkr ehkdyh
lqfrqvlvwhqwo| zlwk wkh wudqvihu sulqflsoh kdyh d vfkhph lq plqg zklfk
glylghv hdfk lqglylgxdo frpsodlqw e| wkh lqfrph udqn ri wkdw lqglylgxdo1
Frpsodlqwv ri ulfkhu shuvrqv uhfhlyh ohvv zhljkw wkdq htxdo frpsodlqwv ri
wkhlu srruhu frxqwhusduwv1
L
3
@
q[
l@4
4
l
m{l  {m +714,
Dssolhg wr txhvwlrq 47/ wklv lqhtxdolw| phdvxuh udqnv D pruh htxdo wkdq
E +mxvw olnh 86 ( ri rxu uhvsrqghqwv gr,1 Dsduw iurp frpsodlqwv/ dggl0
wlrqdo lqirupdwlrq lv vpxjjohg lqwr wkh lqhtxdolw| phdvxuh l1f1 lqirupd0
wlrq derxw wkh lqfrph udqnv1
Zlwkrxw dgglwlrqdo lqirupdwlrq/ wkh wkhru| kdv ixuwkhupruh gl!fxo0
wlhv wr h{sodlq wkh ehkdylrxu ri wkh uhvsrqghqwv zkr udqn D deryh E
uhjduglqj lqhtxdolw| lq txhvwlrq D44 +dqg wr d ohvvhu h{whqw txhvwlrq
D;,1 Erwk txhvwlrqv kdyh lq frpprq wkdw wkh wudqvihu jrhv iurp vrphrqh
deryh wkh dyhudjh wr vrphrqh ehorz wkh dyhudjh pdnlqj wkh jds ehwzhhq
wkh srruhvw dqg wkh vhfrqg srruhvw odujhu1 Wklv vxjjhvwv wkdw wkh srruhvw
ehfrphv ghsulyhg/ lvrodwhg ru hyhq h{foxghg1 Wklv pd| vhhp sduwlfxoduo|
rhqvlyh wr vrph1 Wklv lqwxlwlrq fdq eh lqfoxghg li wkh zhljkw jlyhq wr
wkh odujhvw frpsodlqw qrw rqo| ghshqgv rq wkh vl}h ri wkh frpsodlqw exw
dovr rq wkh glvwdqfh ehwzhhq wkh srruhvw dqg wkh vhfrqg srruhvw/ dv lq
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wkh iroorzlqj lqhtxdolw| phdvxuh1
L
33
@ +4 . {5  {4,+{4  {, .
q[
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4
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m{l  {m +715,
Wklv vfkhph frqwdlqv wkh vdph ihdwxuhv dv wkh suhylrxv rqh h{fhsw wkdw
lw jlyhv pruh zhljkw wr wkh frpsodlqw ri wkh srruhvw ghshqglqj rq wkh
lqfrph glhuhqfh ehwzhhq wkh wzr srruhvw shuvrqv= wkh kljkhu wkh lqfrph
glvwdqfh/ wkh kljkhu wkh zhljkw jlyhq wr wkh frpsodlqw ri wkh srruhvw1
Li wkdw glhuhqfh lv qlklo wkhq wklv vfkhph uhgxfhv wr wkh suhylrxv rqh1
Frpsodlqwv ri wkh vdph vl}h pd| uhfhlyh d glhuhqw zhljkw1 Wklv phdvxuh
ehorqjlqj wr wkh fodvv ri ZDS.DYHphdvxuhv udqnv E pruh htxdo wkdq D
lq txhvwlrqv D</ D43/ D45 dqg 46 zkhuhdv lw jlyhv d udqnlqj frqwudglfwlqj
wkh wudqvihu sulqflsoh lq D:/ D;/ D44 dqg 471
Zh fdq frqfoxgh1 Wkh hpslulfdo uhvxowv kljkoljkw wkdw wkh wudqvihu
sulqflsoh lv qrw olnho| wr eh frqvlghuhg d prqrolwklf sulqflsoh uhvsrq0
ghqwv hlwkhu dffhsw ru uhmhfw1 Wkh wudqvihu sulqflsoh uhfhlyhv lq vrph
fdvhv doprvw xqdqlprxv djuhhphqw zkhuhdv lq rwkhu vlwxdwlrqv wkh pd0
mrulw| uhmhfwv wkdw d wudqvihu iurp d ulfk wr d srru shuvrq lv lqhtxdo0
lw| ghfuhdvlqj1 Wkh dvshfw ri lqhtxdolw| prvw shrsoh yhuedoo| hqgruvh
qdpho| ZDS.DYH fdq dffrxqw iru wklv dv|pphwulf dvvhvvphqw ri udqn0
suhvhuylqj wudqvihuv1 L ghvljqhg wzr vlpsoh zhljkwlqj vfkhphv 0edvhg
rq dgglwlrqdo lqirupdwlrq rq lqfrph udqnv dqg glvwdqfhv0 wr vkrz wkdw
fdvh0ghshqghqw djuhhphqw zlwk wkh wudqvihu sulqflsoh fdq hdvlo| eh h{0
sodlqhg e| ZDS.DYH1 Lw lv uhpdundeoh wkdw uhvsrqghqwv h{dfwo| vhohfw
dq dvshfw ri lqhtxdolw| wkdw jlyhv urrp iru uhmhfwlqj wkh wudqvihu sulqfl0
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soh xqghu uhdvrqdeoh dvvxpswlrqv derxw wkh zhljkwlqj ixqfwlrq zklfk doo
wrjhwkhu pdnhv wkh hpslulfdo uhmhfwlrq ri wkh wudqvihu sulqflsoh zlwqhvvhg
e| Dplho dqg Frzhoo pruh xqghuvwdqgdeoh1
716151 Wkh Vhtxhqfh1
Rwkhu ghyldwlrqv iurp frqvlvwhqf| rffxu lq wkh uhvsrqvhv wr txhvwlrq
E44045 +vhh Wdeoh 7181, dqg F44045 +vhh Wdeoh 7191,1 Wkhvh txhvwlrqv
duh sduw ri d vhulhv ri txhvwlrqv ghdolqj zlwk wkh vr0fdoohg Vhtxhqfh1
Wr xqghuvwdqg zkdw lv phdqw e| wkh Vhtxhqfh lpdjlqh d srsxodwlrq ri q
shrsoh zkr duh dolnh lq yluwxdoo| hyhu| uhvshfw1 Doo kdyh wkh vdph lqfrph1
Qrz ohw rqh lqglylgxdo lq wkh srsxodwlrq gurs wr d orzhu ohyho ri lqfrph1
Doo h{fhsw rqh hqmr| wkh vdph kljk lqfrph/ exw wkh rqh h{fhswlrq kdv d
orzhu lqfrph1 Qrz ohw wkh uhpdlqlqj q 4 lqglylgxdov vwduw gursslqj wr
wklv orzhu lqfrph ohyho rqh e| rqh1 Jr xqwlo doo duh rq wkh orzhu lqfrph
ohyho dqg qr rqh kdv ehhq ohiw ehklqg zlwk wkh ruljlqdo kljk lqfrph ohyho1
Wkh txhvwlrq wkhq lv= Zkdw kdsshqv wr lqhtxdolw| dorqj wklv *vhtxhqfh*
ri hyhqwvB Zkdw kdsshqv wr lqhtxdolw| lq wklv vwru| ri 0zkdw kdv ehhq
fdoohg0 xqedodqfhg lpplvhulvdwlrq kdv ehhq glvfxvvhg e| Whpnlq ^4<;9/
4<<6`1 Dplho dqg Frzhoo ^4<<</ :;0:<` h{dplqh wkh uhyhuvh vwru|/ rqh ri
xqedodqfhg hqulfkphqw= doo duh dw wkh vdph orz lqfrph ohyho dqg rqh
e| rqh mxpsv wr wkh kljkhu lqfrph ohyho xqwlo doo duh lq wkdw srvlwlrq1 L
lqfoxghg erwk vwrulhv lq wkh txhvwlrqqdluh wr whvw iru iudplqj hhfwv dqg
wr dgg wr Dplho dqg Frzhoo*v uhvxowv4;1
4;Iru dq h{whqvlyh wkhruhwlfdo dqg hpslulfdo dqdo|vlv ri wkh Vhtxhqfh/ vhh Dplho dqg Frzhoo ^4<<7`1
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Wdeoh 7181= Vhtxhqfh Xqedodqfhg Hqulfkphqw
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Wdeoh 7191= Vhtxhqfh Xqedodqfhg Lpplvhulvdwlrq
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Wkh slfwxuh iru xqedodqfhg hqulfkphqw +Wdeoh 718, dqg xqedodqfhg lp0
plvhulvdwlrq +Wdeoh 719, lv suhww| frpsdudeoh1 Dq| fkdqjh wr d shuihfw
htxdo glvwulexwlrq lqgxfhv lqhtxdolw| +E: dqg F:,1 Dq| lqfrph fkdqjh
uhvxowlqj lq d shuihfw htxdo glvwulexwlrq uhgxfhv lqhtxdolw| +E43 dqg F43,1
Doprvw doo uhvsrqghqwv vkduh wkhvh lqvljkwv1 Dq| fkdqjh ri lqfrph wr0
zdugv dq htxdo glylvlrq ri wkh srsxodwlrq ehwzhhq orz lqfrph dqg kljk
lqfrph lv frqvlghuhg dv htxdolw| lpsurylqj e| d pdmrulw| ri uhvsrqghqwv
+E;/ F;, dqg dq| lqfrph fkdqjh ghsduwlqj iurp vxfk dq htxdo glylvlrq
lv mxgjhg lqhtxdolw| lqgxflqj e| prvw +E</ F<,1 Zkhq zh wdnh wkh uh0
vxowv ri txhvwlrqv :043 wrjhwkhu dqg orrn krz wkh sduwlflsdqwv mxgjh wkh
6;
lqhtxdolw| dorqj wkh vhtxhqfh/ wkh slfwxuh lv fohdu1 Lq wkh prgho ri hqulfk0
phqw 7:1; ( vd| wkdw lqhtxdolw| uvw lqfuhdvhv/ wkhq ghfuhdvhv/ lqfuhdvhv
djdlq dqg qdoo| ghfuhdvhv +dqvzhu sdwwhuq DEDE,4<1 Lq wkh prgho ri
lpplvhulvdwlrq hyhq 8816 ( dvvhvv wkh +uhyhuvhg, vhtxhqfh ri hyhqwv lq
wkh vdph zd|1 Qr dvshfw ri lqhtxdolw| doorzv iru wklv frpelqdwlrq h{fhsw
vrph phdvxuhv ri wkh ZDS.DYH fodvv1
Wkh frqvlvwhqf| krzhyhu lv ohvv uhpdundeoh rqfh zh frqvlghu txhvwlrq
E44045 dqg F440451 Txhvwlrq 44 frpsduhv wzr shuihfwo| htxdo lqfrph
glvwulexwlrqv zkhuh rqh vlpso| fdq eh rewdlqhg e| pxowlso|lqj hdfk lqgl0
ylgxdo lqfrph ri wkh rwkhu e| wkh vdph vfdodu531 Xqghu doo frqyhqwlrqdo
ghqlwlrqv ri htxdolw| dv zhoo dv xqghu doo dvshfwv ri lqhtxdolw| wkhvh wzr
glvwulexwlrqv duh shuihfwo| htxdo1 Exw derxw 63 ( gr qrw djuhh zlwk wklv
ylhz/ prvwo| wr surylgh vxssruw iru wkh glvwulexwlrq zlwk wkh kljkhvw
wrwdo lqfrph1 Wkh| vd| wkdw dq htxdo glvwulexwlrq lv pruh *htxdo* wkdq
dqrwkhu htxdo glvwulexwlrq1 Rqh h{sodqdwlrq zklfk pd| pdnh wklv uhvxow
xqghuvwdqgdeoh lv wr dvvxph wkdw uhvsrqghqwv olqn wkh lghdo ri htxdolw|
wr rwkhu prudo lghdov dv wkhuh duh mxvwlfh/ idluqhvv/ vx!flhqf|/ ru iuhhgrp
dqg uhvsrqvlelolw|1 Li shrsoh duh lqfrqvlvwhqw rq wklv txhvwlrq wkh| pd|
eholhyh wkdw kljkhu wrwdo lqfrph ryhuulghv lqhtxdolw| frqvlghudwlrqv dqg
wkh ulfkhvw glvwulexwlrq ghvhuyhv wr eh odehoohg pruh htxdo1 H!flhqf|
dujxphqwv duh wkhq d frqvwlwxwlyh sduw ri lqhtxdolw| frpsdulvrqv ru hyhq
ri wkh frqfhsw ri lqhtxdolw| lwvhoi1 H{sorulqj wklv lv dq dowhuqdwlyh zd|
4<Dplho dqg Frzhoo ^4<<7` uhsruw wkdw 75( ri wkh uhvsrqghqwv dqvzhuv rq vlplodu txhvwlrqv wr E;
dqg E< wkdw lqhtxdolw| uvw ghfuhdvhv dqg wkhq lqfuhdvhv1 Wklv lv uhpdundeo| vlplodu wr rxu uhvxow
dowkrxjk zh vkrxog vd| wkdw wkhlu txhvwlrqqdluh glg qrw lqfoxgh wkh frxqwhusduwv ri E: dqg E43 dqg
wkdw wkh lqfrph glvwdqfh ehwzhhq wkh srru dqg wkh ulfk zdv vpdoohu +wkh srru kdg 8 lqvwhdg ri 4,1
53Txhvwlrq E44 whvwv lq idfw wkh surshuw| ri vfdoh lqyduldqfh= 9:17( wklqnv wkdw pxowlso|lqj d
glvwulexwlrq zlwk wkh vdph vfdodu/ nhhsv wkh lqhtxdolw| xqfkdqjhg1
6<
rqh frxog iroorz wr ohduq pruh derxw wkh frqfhsw ri lqhtxdolw| zklfk
lv d gluhfwlrq L kdyh h{foxghg iurp wkh rxwvhw ri wklv sdshu541 Pd|eh
zh vkrxog qrw jr wkdw idu dqg fdq wkh uhvxowv eh h{sodlqhg e| d frp0
prq sv|fkrorjlfdo dwwlwxgh1 Lw pd| eh wkdw uhvsrqghqwv whqg wr orrn iru
frpsolfdwhg dqvzhuv wr vlpsoh txhvwlrqv1 Srvlqj d yhu| vlpsoh txhvwlrq
wr vwxghqwv riwhq wuljjhuv dq dwwlwxgh ri vxvslflrq/ glveholhi dqg glvwuxvw
iruflqj wkhp wr jlyh qrw wkhlu uvw exw vhfrqg sodxvleoh dqvzhu1 Wkh| h{0
shfw dfdghplfv wr dvn wkhp gl!fxow txhvwlrqv zlwk frpsolfdwhg dqvzhuv
dqg wkh| pljkw frqvlghu vhhplqjo| hdv| txhvwlrqv wr eh wulfn txhvwlrqv1
Txhvwlrq 45 ohdyhv xv zlwk dqrwkhu lqfrqvlvwhqw uhvxow1 Lq txhvwlrq
E45 wzr mxps wr d kljkhu ohyho ri lqfrph ohdylqj rqo| rqh shuvrq dw wkh
orzhvw lqfrph ohyho1 Prvw qg wkdw wklv pryh nhhsv lqhtxdolw| xqfkdqjhg
+8919(,1 D frqvlghudeoh qxpehu +541:(, krzhyhu wklqnv wkdw D lv pruh
htxdo wkdq E dqg h{dfwo| wkh vdph qxpehu eholhyhv wkdw wkh rssrvlwh lv
wuxh1 Li zh shuirup wkh vhtxhqfh ri hyhqwv lq uhyhuvh rughu +F45,/ li wzr
gurs iurp wkh kljkhu lqfrph ohyho wr wkh orzhu rqh/ ohdylqj rqo| rqh dw
wkh wrs lqfrph ohyho/ wkh dvvhvvphqw ri wkh lqhtxdolw| lv wrwdoo| glhuhqw1
Rqo| 771:( eholhyhv wkdw wklv pryh grhv qrw dowhu wkh lqhtxdolw| zkloh
hyhq pruh wklqn wkdw wkh vlwxdwlrq zkhuh pruh duh dw wkh kljkhu ohyho
lv ehwwhu uhjduglqj lqhtxdolw| +791;(,1 Wkh uhvxowv rq txhvwlrq E45 duh
suhww| pxfk lq olqh zlwk wkh uhvxowv rq wklv nlqg ri v|pphwu| ri zklfk
54Vrph pd| qrz wklqn wkdw Sduhwr lpsuryhphqwv 0dw ohdvw vrphrqh jhwv pruh zlwkrxw dq|rqh
jhwwlqj ohvv0 lqwhuihuh zlwk lqhtxdolw| frpsdulvrqv rq rwkhu rffdvlrqv dv zhoo1 Wklv lv qrw wkh fdvh1
Wdnh txhvwlrq E: iru lqvwdqfh1 Rqo| ihz +716 (, vwdwh wkdw wkh| eholhyh wkdw wkh xqhtxdo glvwulexwlrq
lv pruh *htxdo* wkdq wkh htxdo rqh1 Wkh| wudgh0r htxdolw| iru h{wud lqfrph/ hyhq li wkh lqfrph kdv
wr jr wr rqh rqo|1 Exw wkh ydvw pdmrulw| grhv qrw doorz wkdw wklv Sduhwr lpsuryhphqw lqwhuihuhv zlwk
wkhlu lqhtxdolw| frpsdulvrq1 Iru hpslulfdo whvw uhvxowv ri wkh Sduhwr sulqflsoh vhh Vfkrnndhuw dqg
Ghyrrjkw ^4<<<`1
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Dplho dqg Frzhoo uhsruw +vhh Wdeoh 71:,1 Wkh| vxjjhvwhg wkdw d srvvleoh
h{sodqdwlrq iru wkh v|pphwu| skhqrphqrq zrxog eh wkdw uhvsrqghqwv
hydoxdwh glvwulexwlrqv lq whupv ri lqfrph glhuhqfhv ru glvwdqfhv1 Lq
idfw/ wklv v|pphwu| lv rqo| lpsolhg e| wkh iroorzlqj dvshfwv ri lqhtxdolw|=
DS.DYH/ DS.DWER/ ZDS.DYH/ dqg ZDS.DWER1 Rqo| wkh ehvw0
r shuvrq ylhz ri frpsodlqwv dqg2ru wkh pd{lplq sulqflsoh ri htxdolw|
ghyldwh iurp wkh v|pphwu|1
Wkh uhvxowv rq F45 0zklfk duh fohduo| dw rggv zlwk E45 dqg wkh Dplho
dqg Frzhoo uhvxowv0 uhtxluh vshfldo dwwhqwlrq1 D forvhu orrn dw doo wkh uh0
vxowv rq wkh Vhtxhqfh uhyhdov wkdw iudplqj hhfwv 0wkh skhqrphqrq wkdw
dqvzhuv ghshqg rq wkh zd| fhuwdlq slhfhv ri lqirupdwlrq duh suhvhqwhg
lq wkh txhvwlrqv0 pd| sod| d uroh1 Lq sduwlfxodu txhvwlrq ;/ </ dqg 45
vkrxog eh vfuxwlql}hg lq wklv uhvshfw ehfdxvh wkh rwkhu txhvwlrqv lqyroyh
htxdo glvwulexwlrqv zkhuh wkh dqvzhuv duh uhodwlyho| vwudljkwiruzdug1 Wkh
glhuhqfh ehwzhhq wkh txhvwlrqv lq vhulhv E dqg vhulhv F lv rqo| wkh ru0
ghu lq zklfk glvwulexwlrq D dqg glvwulexwlrq E dsshdu1 Lq sulqflsoh wklv
udqgrpl}dwlrq vkrxog qrw lq xhqfh wkh uhvxowv1 Exw wkhuh duh glhuhqfhv
ehwzhhq wkxv fruuhvsrqglqj txhvwlrqv1 Wkh uhvxowv rq txhvwlrq E; dqg lwv
uhyhuvh F< uhyhdo frqvlghudeoh glhuhqfhv +9815( yhuvxv :718( vd| wkdw
wkh vlwxdwlrq zkhuh wzr duh dw wkh orzhu ohyho dqg wzr dw wkh kljkhu ohyho
lv pruh htxdo, dqg vlplodu glhuhqfhv duh dssduhqw ehwzhhq wkh uhvxowv
rq txhvwlrqv F45 dqg E45551 Wklv pljkw eh xqghuvwdqgdeoh li vwxghqwv
55Wkhuh lv dqrwkhu zd| wr orrn dw wkh uhvxowv1 Txhvwlrq E45 lv wkh frpelqdwlrq ri txhvwlrq E;
dqg E<1 Lqghhg/ lq E45 wzr mxps wr wkh kljkhu ohyho ri lqfrph zkhuhdv E; vwduwv iurp wkh vdph
vlwxdwlrq exw rqo| rqh mxpsv wr wkh kljkhu ohyho dqg vxevhtxhqwo| dqrwkhu rqh mxpsv wr wkdw ohyho
lq E< wr hqg zlwk wkh vdph qdo vlwxdwlrq dv lq E451 Wkh uhvxowv vkrz wkdw wkhuh vhhpv wr eh wzr
irufhv dw zrun= wkh uvw fkdqjh +E;, vhhpv wr sxoo prvw uhvsrqghqwv lq wkh gluhfwlrq ri dq lqhtxdolw|
ghfuhdvh zkhuhdv wkh vhfrqg fkdqjh +E<, sxoov prvw lq wkh gluhfwlrq ri d lqhtxdolw| lqfuhdvh1 Zkhq
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frqvlghu wkdw glvwulexwlrq D lv uvw dqg E hphujhv dv d prglfdwlrq ri
D/ dowkrxjk qrwklqj lq wkh txhvwlrqqdluh h{solflwo| wrog wkhp wr wklqn
lq vxfk zd|1 Li wklv lv wuxh wkdq uhvsrqghqwv vhh vhulhv E:0E45 dv txhv0
wlrqv ri xqedodqfhg hqulfkphqw dqg F:0F45 dv txhvwlrqv ri xqedodqfhg
lpplvhulvdwlrq1 Lw lv zhoo nqrzq iurp sv|fkrorjlfdo olwhudwxuh dqg hp0
slulfdo uhvhdufk rq mxvwlfh56 wkdw uhvsrqghqwv ghdo dv|pphwulfdoo| zlwk
jdlqv dqg orvvhv1 Lq rxu frqwh{w +txhvwlrqv ;/ < dqg 45, vwxghqwv vhhp wr
eh pruh nhhq wr vwdwh wkdw ohyhoolqj grzq lqfrphv ghfuhdvhv lqhtxdolw|
wkdq wkdw wkh| duh nhhq wr dssuryh wkdw wkh uhyhuvh fkdqjhv lqfuhdvh lq0
htxdolw|1 Wklv revhuydwlrq vkrxog pdnh xv dzduh ri wkh srvvlelolw| wkdw
wkh uhvxowv lq wkh rwkhu vhfwlrqv duh vxemhfw wr iudplqj dv zhoo dqg vkrxog
xujh xv wr pruh vshflf uhvhdufk dqg fdxwlrxv dqg txdolhg frqfoxvlrqv
phdqzkloh1
Wdeoh 71:1= Dplho dqg Frzhoo ^4<<7`57
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716161 Wkh Whpnlq Sroo Uhfrqvlghuhg1
Ilqdoo|/ L zrxog olnh wr frpsduh wkh uhvxowv ri rxu vwxg| zlwk wkh uhvxowv
dvnhg wr frqvlghu erwk fkdqjhv wrjhwkhu +E45, prvw lqglfdwh wkdw erwk irufhv fdqfho hdfk rwkhu rxw
+D@E,1 Wkh vdph dqdo|vlv fdq eh grqh iru wkh uhohydqw txhvwlrqv lq vhulhv F exw khuh wkh uhvxowv
duh glhuhqw1 Dowkrxjk wkh pdmrulw| vwloo eholhyhv wkdw wkh uvw fkdqjh ghfuhdvhv lqhtxdolw|/ pxfk
pruh wklqn wkdw wkh vhfrqg fkdqjh lqfuhdvhv lw1 Lw lv qrw vxusulvlqj wkdw wkhq dvnhg wr frpelqh erwk
fkdqjhv +F45, 791;( vwdwhv wkdw lqhtxdolw| kdv ghfuhdvhg1 Wkhuh vhhpv wr eh d vwurqjhu sxoo lq wkdw
gluhfwlrq lq vhulhv F wkdq lq vhulhv E1
56Vhh Vfkrnndhuw dqg Ryhuodhw ^4<;<`1
57Wkh uvw urz ri wklv wdeoh lv wdnhq iurp d txhvwlrqqdluh zkhuh wkh vhtxhqfh vwduwhg iurp d
vlwxdwlrq lq zklfk rqh zdv dw wkh kljkhvw lqfrph dqg frqvhtxhqwo| rqh e| rqh mxpshg wr wkh kljkhvw
lqfrph xqwlo rqo| rqh srru uhpdlqhg1 Wkh vhfrqg urz lv iurp d txhvwlrqqdluh zkhuh wkh vhtxhqfh
vwduwhg iurp +dqg hqghg lq, d shuihfwo| htxdo vlwxdwlrq dv lq rxu txhvwlrqqdluh vhulhv E1
75
ri Whpnlq*v sroo1 Wkh fdvhv duh h{dfwo| wkh vdph 0 h{fhsw iru wkh suh0
vhqwdwlrq +gldjudpv yhuvxv shuvrqv srvlwlrqhg rq d olqh,1 Lq wkh uvw vl{
txhvwlrqv D409 wkh uhvsrqghqwv zhuh dvnhg wr frpsduh wzr lqfrph glv0
wulexwlrqv zkhuh wkh vhfrqg frxog eh ghulyhg iurp wkh uvw e| dgglqj d
vpdoo dprxqw ri lqfrph wr wkh lqfrph ri rqh ru pruh shuvrqv 0 olnh pdqqd
idoolqj iurp khdyhq1 D pdmrulw| uhjdugv vxfk d Sduhwr lpsuryhphqw rqo|
lq wzr fdvhv dv lqhtxdolw| ghfuhdvlqj +D4 dqg D6/ vhh Wdeoh 71;,1 Wkrvh
fdvhv kdyh wkh frpprq fkdudfwhulvwlf wkdw wkh h{wud prqh| lv dvvljqhg
wr +rqh ri, wkh srruhvw phpehuv ri wkh glvwulexwlrq581 Lq doo rwkhu fdvhv
wkh Sduhwr lpsuryhphqw lv frqvlghuhg dv lqhtxdolw| lqfuhdvlqj1 Wklv lv dq
lqwhuhvwlqj srlqw vlqfh Vfkrnndhuw dqg Ghyrrjkw ^4<<<` kdyh irxqg wkdw
zkhq uhvsrqghqwv duh dvnhg iru dq doo0wklqjv0frqvlghuhg mxgjhphqw prvw
ri wkh uhvsrqghqwv gr qrw frqvlghu d Sduhwr lpsuryhphqw dv d ghvludeoh
fkdqjh/ prvw suredeo| ehfdxvh wkh| dovr wdnh lqhtxdolw| frqvlghudwlrqv
lqwr dffrxqw1 Wkh dfwxdo uhvxowv frqup wkdw vwxghqwv kdyh vwurqj rslq0
lrqv derxw zkdw kdsshqv wr lqhtxdolw| zkhq dgglwlrqdo prqh| lv doorwwhg
wr rqh dqg lw vkrxog qrw vxusulvh xv zkhq wkh edg ri lqfuhdvhg lqhtxdolw|
ryhuulghv wkh jrrg ri d Sduhwr lpsuryhphqw1
Wkh uhvxowv duh txlwh vlplodu wr wkh olplwhg uhvxowv ri Whpnlq h{fhsw
iru txhvwlrq D5 dqg D71 Wr xqghuvwdqg wkh uhohydqfh ri wklv glyhujhqw
uhvxow L vkrxog h{sodlq zkdw Whpnlq*v sroo dlphg dw1 Kh krshg wr qg
vxssruw iru wkh fodlpv wkdw lqhtxdolw| lv frpsoh{/ pdq| sodxvleoh zd|v
58 Li/ iru lqvwdqfh/ wkh dgglwlrqdo lqfrph grhv qrw jr wr wkh srruhvw +dv lq D4, exw wr wkh vhfrqg
srruhvw +dv lq D7, wkh uhvxowv fkdqjh gudpdwlfdoo|1 Wklv uhvxow lv frqvlvwhqw zlwk rxu frpphqwv rq
txhvwlrqv D43 dqg 46 zklfk srlqwhg wr wkh idfw wkdw uhvsrqghqwv vhhp wr eh yhu| frqfhuqhg zlwk
wkh jurxs ri wkh srruhvw phpehuv lq vrflhw|1
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h{lvw wr frpsduh glvwulexwlrqv uhjduglqj lqhtxdolw| dqg wkdw klv prgho ri
dvshfwv ri lqhtxdolw| kdv lqwxlwlyh sodxvlelolw|1 Iru h{dpsoh/ zkhuh wkhuh
lv yluwxdo xqdqlplw| dprqj wkh dvshfwv ri lqhtxdolw|/ xqdqlplw| dprqj
sroo uhvsrqghqwv vkrxog vwuhqjwkhq klv fodlpv ru zkhuh wkhuh lv doprvw qr
djuhhphqw dprqj wkh dvshfwv ri lqhtxdolw|/ wkh uhvsrqghqwv wrr/ vkrxog
eh vkduso| glylghg1 Txhvwlrq D5 dqg D7 zhuh hplqhqw h{dpsohv ri wkh
odwwhu= erwk wkh dvshfwv ri lqhtxdolw| dqg wkh uhvsrqghqwv duh vkduso|
glylghg1 Exw wklv odujhu vfdoh h{shulphqw vkrzv dq rssrvlwh whqghqf|1
Dvshfwv ri lqhtxdolw| duh vkduso| glylghg rq txhvwlrq D5 exw uhvsrqghqwv
uhpdundeo| vhhp wr vkduh d frpprq ylhz1 Rq wkh rwkhu kdqg/ wkh pd0
mrulw| ri wkh dvshfwv ri lqhtxdolw| djuhh wkdw D lv pruh htxdo wkdq E59 lq
txhvwlrq D7 exw wkhuh lv glvdjuhhphqw dprqj uhvsrqghqwv derxw krz D
frpsduhv wr E1 L eholhyh wkdw wklv suryhv wkdw wkh dvshfwv ri lqhtxdolw| gr
qrw kdyh htxdo sodxvlelolw| wr wkh uhvsrqghqwv1 Li wkh dvshfwv duh glylghg/
uhvsrqghqwv pd| vwloo wklqn wkdw rqo| rqh dvshfw lv uhdoo| sodxvleoh dqg
zkhuh wkh pdmrulw| ri wkh dvshfwv idyrxuv d sduwlfxodu dqvzhu/ uhvsrq0
ghqwv pd| vwloo eholhyh wkdw d glhuhqw dqvzhu lpsolhg e| rqo| rqh ru ihz
dvshfwv lv pxfk pruh sodxvleoh1 Wklv lv h{dfwo| zkdw vhhpv wr kdsshq lq
D5 dqg D7 uhvshfwlyho| dqg lv frpsohwho| frqvlvwhqw zlwk rxu hduolhu re0
vhuydwlrq wkdw rqh dvshfw ri lqhtxdolw|/ ZDS.DYH/ vhhp wr kdyh juhdw
sodxvlelolw| wr wkh uhvsrqghqwv1
59D fruuhfw fdofxodwlrq ri wkh lpsolfdwlrqv ri wkh dvshfwv ri lqhtxdolw| |lhogv wkdw wkh dvshfwv ri
lqhtxdolw| duh ohvv glylghg wkdq Whpnlq uhsruwv1
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Wkh Whpnlq sroo uhvxowv duh ehwzhhq vtxduh eudfnhwv ^ `1
Wdeoh 71<1 hslwrpl}hv wkh uhvxowv rq wkh sdudooho txhvwlrqv zkhuh d
plviruwxqh ehidoov vrph/ exw qrw doo/ phpehuv ri vrflhw|1 Zh fdq wklqn
ri d oxps0vxp wd{ ohylhg rq vrph lqfrphv dqg zdvwhg e| wkh jryhuq0
phqw +dq dvvxpswlrq wr dyrlg dq| uhglvwulexwlyh hhfwv,1 Wkh pdmrulw|
ri wkh uhvsrqghqwv mxgjh vxfk dq lqfrph ghfuhdvh dv lqhtxdolw| lqfuhdv0
lqj h{fhsw lq wkh fdvh wkh wd{ lv lpsrvhg rq wkh ulfkhvw phpehu ri wkh
glvwulexwlrq1 Wkh pdlq ihdwxuhv dssduhqw lq Whpnlq*v uhvxowv vhhp wr eh
pdlqwdlqhg e| rxu uhvxowv1 Exw djdlq rqh fdvh vwdqgv rxw= vwxghqwv duh
vkduso| glylghg rq txhvwlrq 61 Prvw ri wkh dvshfwv lpso| wkdw E lv pruh
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htxdo wkdq D exw rqo| 77 ( ri wkh vwxghqwv +dqg hyhq rqo| 6617( lq wkh
Whpnlq sroo, lv lq djuhhphqw zlwk wklv mxgjhphqw1 Wkh pdmrulw| +87 (,
jrhv iru wkh uhyhuvh mxgjhphqw1 Wkh rqo| dvshfwv lpso|lqj wklv udqnlqj
duh wkh dvshfwv lqyroylqj wkh ERS ylhz ri frpsodlqwv1 Wrjhwkhu zlwk wkh
frqfoxvlrq rq txhvwlrq 45/ wklv vxssruwv Whpnlq*v fodlp wkdw wkh ERS
ylhz ri frpsodlqwv fdq qrw vlpso| eh glvplvvhg 0 dowkrxjk wklv fodlp lv dw
rggv zlwk wkh uhvxowv rq wkh yhuedo txhvwlrq +rqo| 615 ( vhohfwv ERS,5:1
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Wkh Whpnlq sroo uhvxowv/ zkhuh dydlodeoh/ duh ehwzhhq vtxduh eudfnhwv ^`1
Lq vxp/ wkhvh uhvxowv duh d qhfhvvdu| uhqhphqw ri wkh Whpnlq sroo exw
5:
Jlyhq wkh hpslulfdo uhvsrqvhv 111/ lw vhhpv fohdu wkdw ERS lq xhqfhv shrsoh*v hjdolwduldq mxgjh0
phqwv dqg/ lq vrph fdvhv/ dw ohdvw/ wr d odujh h{whqw1 Wkh txhvwlrq lv zkhwkhu lw vrphwlphv lq xhqfhv
rxu mxgjhphqwv pruh wkdq lw vkrxog1^Whpnlq/ 4<<6/ 9<`
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edvlfdoo| gr qrw surylgh hqrxjk qhz lqvljkwv wr ghq| klv frqfoxvlrq= Wr
dq h{whqw/ wkhq/ wkh sroo*v hpslulfdo uhvxowv dqg 111 ^wkh` wkhruhwlfdo uhvxowv
duh pxwxdoo| vxssruwlyh1 Wkh lpsolfdwlrqv ri wkh odwwhu vxjjhvw wkdw wkh
sroo kdv +odujho|, vxffhhghg lq holflwlqj shrsoh*v hjdolwduldq mxgjhphqwv1
Lq wxuq/ wkh iruphu vhhpv wr surylgh ixuwkhu vxssruw 111 iru wkh wkhruhwlfdo
fodlpv1^Whpnlq/ 4<<6/ 97`1
81 Frqfoxvlrqv1
Phdvxulqj lqhtxdolw| e| frxqwlqj frpsodlqwv pd| hyhqwxdoo| vhhp wr eh
qrw wkdw h{wudydjdqw dv lw pd| kdyh vrxqghg lqlwldoo|1 L kdyh jlyhq d
jolpsvh ri wkh sklorvrsklfdo iudphzrun Whpnlq surylghv iru exloglqj dq
dssurdfk wr lqhtxdolw| rq wkh frqfhsw ri frpsodlqwv dqg iru phdvxulqj lq0
htxdolw| dffruglqjo|1 Edvlfdoo|/ frpsodlqwv dfnqrzohgjh wkdw lw lv xqmxvw
ru xqidlu wr eh zruvh r wkdq vrphrqh hovh wkurxjk qr idxow ru fkrlfh
ri |rxu rzq1 D wzr0vwhs surfhgxuh kdv ehhq sxw iruzdug wr phdvxuh
lqhtxdolw| ri zklfk wkh uvw vwhs phdvxuhv hdfk lqglylgxdo*v frpsodlqw
dffruglqj wr d sduwlfxodu ylhz ri frpsodlqwv1 Wkh orjlfdo vhfrqg vwhs
djjuhjdwhv wkh lqglylgxdo frpsodlqwv dffruglqj wr d sduwlfxodu sulqflsoh
ri htxdolw| wr rewdlq wkh ryhudoo lqhtxdolw| lq d vrflhw|1 Wklv surfhgxuh
jhqhudwhv qlqh srvvleoh srvlwlrqv ru lqhtxdolw| phdvxuhv zklfk kh dujxhg
kdyh juhdw sodxvlelolw| vlqfh wkh| h{suhvv lqwxlwlrqv zklfk lq xhqfh rxu
hjdolwduldq mxgjhphqwv/ dowkrxjk wkh| duh qrw doo htxdoo| dsshdolqj1
L wkhq pryhg rq wr vxeplw Whpnlq*v lghdv wr dq h{dplqdwlrq e| phdqv
ri wkh txhvwlrqqdluh0h{shulphqwdo phwkrg1 L zdqwhg wr qg rxw zkhwkhu
wkh dvshfwv ri htxdolw| kdyh dq| sodxvlelolw| iru rxu vwxghqw0uhvsrqghqwv
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dqg li vr/ zkhwkhu wkhuh duh dvshfwv zklfk duh pruh dsshdolqj wkdq rwkhuv1
Wkh ghvljq ri rxu txhvwlrqqdluh hqdeohg xv wr frpsduh rxu uhvxowv zlwk
wkrvh ri Whpnlq*v sroo1 Wkh uhvxowv zhuh hqfrxudjlqj +71616,1 Iurp wkh
pdq| frpphqwv zklfk doprvw doo zhuh frpsdwleoh zlwk wkh prgho fdph
xs wkdw wkh vwxghqwv ihow frpiruwdeoh zlwk wkh wkhruhwlfdo vhwwlqj1 Rqo| d
ihz zdqwhg wr fkdqjh wkh zkroh dssurdfk1 Zh ixuwkhupruh irxqg olwwoh wr
ghq| Whpnlq*v frqfoxvlrq wkdw wkh hpslulfdo uhvxowv dqg wkh wkhruhwlfdo
lqvljkwv zhuh pxwxdoo| vxssruwlyh1 Wklv doo oliwhg rxu frqghqfh lq wkh
delolw| ri wkh wkhruhwlfdo prgho ri Whpnlq wr vwuxfwxuh shrsoh*v dwwlwxghv
wrzdugv lqhtxdolw| frpsdulvrqv1
Vxfk d prgho zdv h{dfwo| zkdw zh qhhghg wr sxuvxh wkh pdlq re0
mhfwlyh ri rxu uhvhdufk= wr dftxluh vrph lqvljkwv lq wkh zd| uhvsrqghqwv
phdvxuh dqg frpsduh wkh lqhtxdolw| ri glhuhqw glvwulexwlrqv1 Wkh uh0
vxowv rffxuuhg wr eh txlwh vwulnlqj1 Erwk wkh yhuedo uhvsrqvhv +714, dqg
wkh v|qfkurqlf uhdglqj ri wkh qxphulfdo uhvxowv +715, vkrz wkdw d frqvlg0
hudeoh pdmrulw| ri wkh uhvsrqghqwv pljkw eh lq xhqfhg e| wkh lqwxlwlrqv
lqfoxghg lq wkh frpelqdwlrq ri wkh Zhljkwhg Dgglwlyh Sulqflsoh dqg wkh
uhodwlyh wr wkh Dyhudjh ylhz ri frpsodlqwv +ZDS.DYH,1 Lw lv ri juhdw
lpsruwdqfh iru rxu frqfoxvlrq wkdw prvw ri wkh vwxghqwv* mxgjhphqwv lq
wkh qxphulfdo sduw glg qrw frqwudglfw wkhlu uhvsrqvhv lq wkh yhuedo sduw
dv wklv lv surri ri wkh frqvlvwhqf| ri wkhlu dqvzhuv1 Wkhvh hpslulfdo uh0
vxowv pd| jxlgh hpslulfdo uhvhdufkhuv lq wkhlu fkrlfh ri d wkhruhwlfdoo|
dwwudfwlyh dqg zlgho| dffhswdeoh phdvxuh dv zhoo dv ixwxuh wkhruhwlfdo uh0
vhdufk 0iru h{dpsoh rq krz wkh zhljkwlqj vfkhph vkrxog orrn olnh ru krz
rwkhu dvshfwv dv ERS sod| d uroh1 Uhvhdufk rq krz wr olqn wkh Whpnlq0
7;
phdvxuhv zlwk h{lvwlqj lqhtxdolw| phdvxuhv lv surplvlqj dv zhoo1 Lw fdq
eh vkrzq wkdw wkh Jhqhudol}hg Hqwurs| phdvxuh iru f @ 5 ehorqjv wr wkh
ZDS.DYH fodvv ri phdvxuhv dqg zh nqrz wkdw wkh JH fodvv ri phd0
vxuhv lv uhqrzqhg iru srvvhvvlqj pdq| lqwhuhvwlqj surshuwlhv +dv vfdoh dqg
srsxodwlrq lqyduldqfh/ wudqvihu sulqflsoh/ ghfrpsrvdelolw|,1 Phdvxuhv ru0
glqdoo| htxlydohqw wr wklv sduwlfxodu JH phdvxuh lqfoxgh wkh yduldqfh dqg
wkh frh!flhqw ri yduldwlrq1 Ehvlghv/ DS.DWER uhsuhvhqwv wkh lqwxlwlrq
ehklqg wkh zhoo0nqrzq Jlql frh!flhqw exw wkh yhuedo uhvxowv pdgh fohdu
wkdw rxu uhvsrqghqwv kdyh frpsohwho| qhjohfwhg wklv dvshfw ri lqhtxdolw|/
ohdylqj wkh fdvh iru wkh Jlql frh!flhqw idu ohvv frqylqflqj wkdq pdq|
hfrqrplvwv vwloo eholhyh1
D gldfkurqlf uhdglqj ri wkh qxphulfdo uhvxowv +716, dgghg wr wkh frq0
foxvlrq wkdw wkh ZDS.DYHphdvxuhv kdyh vrph yhu| dsshdolqj ihdwxuhv1
Wkh ZDS.DYH phdvxuhv suryhg wr eh khosixo lq h{sodlqlqj wkh odujh
hpslulfdo uhmhfwlrq ri wkh vdfurvdqfw wudqvihu sulqflsoh ri zklfk Dplho dqg
Frzhoo uhsruw +zklfk duh frquphg e| rxu uhvxowv +71614,,1 L kdyh vkrzq
wkdw vrph zhljkwlqj vfkhphv dffhsw vrph Sljrx0Gdowrq wudqvihuv dv lq0
htxdolw| ghfuhdvlqj zkhuhdv wkh| frqvlghu rwkhu wudqvihuv dv lqhtxdolw|
lqfuhdvlqj1 Lw lv txlwh uhpdundeoh wkdw prvw uhvsrqghqwv vhohfw dq dvshfw
ri lqhtxdolw| +ZDS.DYH, wkdw jlyhv urrp iru uhmhfwlqj wkh sulqflsoh lq
vrph fdvhv zkloh dffhswlqj lw lq rwkhuv zkdw lv h{dfwo| zkdw wkh| gr lq
wkh qxphulfdo txhvwlrqv1 Wklv frqupv wkh vxjjhvwlrq ri Dplho dqg Frz0
hoo wkdw shrsoh pljkw wklqn lq whupv ri glvwdqfhv dqg L pd| qrz hyhq dgg
wkdw hvshfldoo| glvwdqfhv uhodwlyh wr wkh dyhudjh vhhp wr eh prvw lpsru0
wdqw ri doo +dowkrxjk L vxjjhvwhg wkdw wkh glvwdqfh ehwzhhq wkh srruhvw
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dqg wkh vhfrqg srruhvw lq vrph fdvhv pd| eh uhohydqw dv zhoo,1
Vrph zrugv ri fdxwlrq duh lq sodfh khuh1 Wr nqrz pruh derxw krz
shrsoh frpsduh lqfrph glvwulexwlrqv zh vkrxog dvn wkhp h{solflwo| e|
phdqv ri lqwhuylhz whfkqltxhv iru lqvwdqfh1 Rxu uhvhdufk pljkw eh ydox0
deoh lq wklv uhvshfw vlqfh lw pd| surylgh wkh gluhfwlrq lq zlwk txhvwlrqv
vkrxog eh prghoohg wr dftxluh lqvljkwv lq shrsoh*v hjdolwduldq mxgjhphqwv1
Lpsuryhphqwv dqg ixuwkhu uhvhdufk duh fhuwdlqo| uhtxluhg dqg qrw lq wkh
ohdvw uhshdwlqj wkh txhvwlrqqdluh vwxg| zlwk ydulrxv +dovr qrq0vwxghqw,
srsxodwlrqv dqg zlwk d pruh hoderudwhg fkrlfh ri qxphulfdo txhvwlrqv wr
glhuhqwldwh hyhq ixuwkhu ehwzhhq zkdw wkh ydulrxv dvshfwv ri lqhtxdolw|
lpso|1 Pruh uhvhdufk rq srvvleoh iudplqj hhfwv lv qhhghg dv zhoo1 Zh
vkrxog qdoo| nhhs lq plqg wkdw wkh uhvxowv duh olplwhg e| wkh iudphzrun
lpsrvhg rq wkh txhvwlrqqdluh lq fdvx wkdw ri lqglylgxdo frpsodlqwv dv wkh
edvlv iru lqhtxdolw| phdvxuhphqw1 Exw iru wkrvh zkr dffhsw wklv iudph0
zrun/ dqg d orw fdq eh vdlg lq idyrxu ri lw/ wkhvh uhvxowv fdq qrw eh hdvlo|
glvplvvhg1
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Dplho/ \1 ) Frzhoo/ I1D1/ Glvwulexwlrqdo Rughulqjv dqg wkh Wudqv0
ihu Sulqflsoh= D Uh0h{dplqdwlrq/ lq Uhvhdufk rq Hfrqrplf Lqhtxdolw| ;
+4<<;,/ 4<805481
Dplho/ \1 ) Frzhoo/ I1D1/ Wklqnlqj Derxw Lqhtxdolw|/ Fdpeulgjh
X1S1/ 4<<<1
Duqhvrq/ U1M1/ Htxdolw| dqg Htxdo Rssruwxqlw| iru Zhoiduh/ lq Sklor0
vrsklfdo Vwxglhv 89 +4<;<,/ ::0<61
Dwnlqvrq/ D1E1/ Rq wkh Phdvxuhphqw ri Lqhtxdolw|/ lq Mrxuqdo ri Hfr0
qrplf Wkhru| 5 +4<:3,/ 57705961
Eurrph/ M1/ Zkdw*v wkh Jrrg ri Lqhtxdolw|B Lq M1 G1 Kh| +hgv1,/
Fxuuhqw Lvvxhv lq Plfurhfrqrplfv/ Pdfploodq/ 4<;</ 56905951
Frkhq/ J1D1/ Rq wkh Fxuuhqf| ri Hjdolwduldq Mxvwlfh/ lq Hwklfv <<
+4<;<,/ <390<771
Frkhq/ J1D1/ Htxdolw| ri ZkdwB RqZhoiduh/ Jrrgv dqg Fdsdelolwlhv/
lq Uhfkhufkhv Hfrqrpltxhv gh Orxydlq 89 +4<<3,/ 68:06;51
Gzrunlq/ U1/ Zkdw lv Htxdolw|B Sduw 4= Htxdolw| ri Zhoiduh/ lq Skl0
orvrsk| dqg Sxeolf Ddluv 43 +4<;4d,/ 4;805791
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Gzrunlq/ U1/ Zkdw lv Htxdolw|B Sduw 5= Htxdolw| ri Uhvrxufhv/ lq
Sklorvrsk| dqg Sxeolf Ddluv 43 +4<;4e,/ 5;606781
Iudqnixuw/ K1/ Htxdolw| dv d Prudo Lghd/ lq Hwklfv <; +4<;:,/ 540761
Kduwndps/ V1I1/ Htxdolw|> D Prudo Uhdolvwlf Ylhz1 Wrzdugv D Vlpsoh
Phdvxuh ri Lqhtxdolw|/ 4<<</ SkG1/ Jurqlqjhq1
Nrop/ V1Fk1/ Wkh Rswlpdo Surgxfwlrq ri Vrfldo Mxvwlfh1 Lq M1 Pdujrolv
dqg K1 Jxlwwrq +hgv1,/ Sxeolf Hfrqrplfv/ Pdfploodq/ Orqgrq/ 4<9</ 4780
5331
Udelqrzlf}/ Z1/ Wkh Vl}h ri Lqhtxdolw| dqg Lwv Edgqhvv1 Vrph Uh0
 hfwlrqv durxqg Whpnlq*v Lqhtxdolw|/ plphr/ 4<<<1
Udzov/ M1/ D Wkhru| ri Mxvwlfh/ R{irug/ 4<:41
Vfkrnndhuw/ H1 ) Ghyrrjkw/ N1/ Uhvsrqvlelolw|0Vhqvlwlyh Idlu Frp0
shqvdwlrq lq Glhuhqw Fxowxuhv/ 4<<</ GDUS 79/4<<</ VWLFHUG/ OVH1
Vfkrnndhuw/ H1 ) Ryhuodhw/ E1/ Prudo Lqwxlwlrqv dqg Hfrqrplf Prghov
ri Glvwulexwlyh Mxvwlfh/ lq Vrfldo Fkrlfh dqg Zhoiduh 9 +4<;<,/ 4<0641
Whpnlq/ O1V1/ Lqhtxdolw|/ lq Sklorvrsk| dqg Sxeolf Ddluv 48 +4<;9,/
<<04541
Whpnlq/ O1V1/ Lqhtxdolw|/ R{irug/ 4<<61
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Dsshqgl{ D= Wkh Txhvwlrqqdluh1
Lq wklv dsshqgl{ zh jlyh wkh frpsohwh yhuvlrq ri txhvwlrqqdluh D1
Txhvwlrqqdluh E dqg Txhvwlrqqdluh F duh h{dfwo| wkh vdph/ h{fhsw iru
glhuhqw lqfrph glvwulexwlrqv D dqg E zklfk duh jlyhq lq wkh wh{w +vhh
71510 7161,1
TXHVWLRQQDLUH LQHTXDOLW\
Wklv txhvwlrqqdluh frqfhuqv shrsoh*v dwwlwxgh wr lqhtxdolw|1 Zh zrxog
eh lqwhuhvwhg lq |rxu ylhz/ edvhg rq k|srwkhwlfdo vlwxdwlrqv1 Ehfdxvh lw
lv derxw dwwlwxghv wkhuh duh qr uljkw dqvzhuv1 Vrph ri wkh srvvleoh
dqvzhuv fruuhvsrqg wr dvvxpswlrqv frqvflrxvo| pdgh e| hfrqrplvwv=
exw wkhvh dvvxpswlrqv pd| qrw eh jrrg rqhv1 \rxu uhvsrqvhv zloo khos
wr vkhg vrph oljkw rq wklv/ dqg zh zrxog olnh wr wkdqn |rx iru |rxu
sduwlflsdwlrq1 Wkh txhvwlrqqdluh lv dqrq|prxv1
Doidodqg frqvlvwv ri 7 shuvrqv zkr duh lghqwlfdo lq hyhu| uhvshfw rwkhu
wkdq wkh lqfrph wkh| hduq1 Wzr hfrqrplf srolf| sursrvdov D dqg E duh
ehlqj frqvlghuhg iru lpsohphqwdwlrq lq Doidodqg qh{w |hdu1 Lw lv nqrzq
wkdw 0 dsduw iurp wkhlu lpsdfw rq shuvrqdo lqfrphv 0 wkh wzr srolflhv
zrxog kdyh wkh vdph hhfw rq wkh srsxodwlrq1 Wkh lpsdfw xsrq wkh
shuvrqv* lqfrphv zrxog ghshqg xsrq wkh sduwlfxodu vwdwh ri wkh Doidodqg
hfrqrp| dw wkh wlph wkh srolf| +D ru E, lv wr eh lqwurgxfhg1
Lq hdfk ri txhvwlrqv 4 wr 47 wzr dowhuqdwlyh olvwv ri lqfrphv D dqg E
+lq Doidodqg orfdo fxuuhqf|, duh jlyhq1 Hdfk ri wkhvh sdluv uhsuhvhqwv wkh
rxwfrphv ri wkh D0srolf| dqg wkh E0srolf| rq lqfrphv ri wkh irxu shuvrqv
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lq hdfk ri 47 glhuhqw vlwxdwlrqv lq zklfk Doidodqg pljkw qg lwvhoi qh{w
|hdu1 Lq hdfk fdvh sohdvh vwdwh zklfk srolf| |rx frqvlghu zrxog uhvxow lq
orzhu lqhtxdolw| lq Doidodqg e| flufolqj D ru E1 Li |rx frqvlghu wkdw wkh
wzr srolflhv zloo uhvxow lq wkh vdph lqhtxdolw| wkhq flufoh erwk D dqg E1
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8:
Txhvwlrq 48=
Ohw xv kdyh d forvhu orrn dw wkh k|srwkhwlfdo vlwxdwlrq ri Doidodqg1
8;
Vrph hfrqrplvwv dvvxph wkdw shuihfwo| lghqwlfdo shuvrqv +dv lq Doid0
odqg, zklfk lqfrphv glhu kdyh d frpsodlqw uhjduglqj lqhtxdolw|1 Wkrvh
hfrqrplvwv krzhyhu gr qrw nqrz h{dfwo| krz wr phdvxuh wkh vl}h ri vxfk
d frpsodlqw1 Wkdw*v zkdw wklv txhvwlrq lv doo derxw1 Zh rhu |rx vrph do0
whuqdwlyh sursrvdov krz rqh pljkw phdvxuh wkh vl}h ri frpsodlqwv1 Sohdvh
flufoh wkh ohwwhu dorqjvlgh wkh ylhz wkdw fruuhvsrqgv prvw forvho| wr |rxu
rzq1 Ihho iuhh wr dgg |rxu rzq sursrvdo ru dq| frpphqw wkdw h{sodlqv
wkh uhdvrq iru |rxu fkrlfh1
D, Wkh lqhtxdolw| dq duelwudu| shuvrq lq Doidodqg lv hqwlwohg wr frp0
sodlq derxw lv wkh glhuhqfh ehwzhhq klv lqfrph dqg wkh kljkhvw lqfrph1
E, Wkh lqhtxdolw| dq duelwudu| shuvrq lq Doidodqg lv hqwlwohg wr frp0
sodlq derxw lv wkh glhuhqfh ehwzhhq klv lqfrph dqg wkh dyhudjh lqfrph1
F, Wkh lqhtxdolw| dq duelwudu| shuvrq lq Doidodqg lv hqwlwohg wr frp0
sodlq derxw lv wkh vxp ri wkh glhuhqfhv ehwzhhq klv lqfrph dqg doo
kljkhu lqfrphv1
G, Qrqh ri wkh deryh1
Rzq sursrvdo ru frpphqw= 1111
Txhvwlrq 49=
Wkrvh hfrqrplvwv dvvxph ixuwkhupruh wkdw wkh ryhudoo lqhtxdolw| lq
Doidodqg lv ghwhuplqhg lq vrph zd| ru dqrwkhu e| wkh vl}h ri wkh lqglylg0
xdo frpsodlqwv1 Zh rhu |rx djdlq vrph dowhuqdwlyh sursrvdov1 Sohdvh
flufoh wkh ohwwhu dorqjvlgh wkh ylhz wkdw fruuhvsrqgv prvw forvho| wr |rxu
rzq1 Ihho iuhh wr dgg |rxu rzq sursrvdo ru dq| frpphqw wkdw h{sodlqv
wkh uhdvrq iru |rxu fkrlfh1
D, Wkh wrwdo lqhtxdolw| lq Doidodqg lv htxdo wr wkh vxp ri doo wkh
8<
frpsodlqwv1
E, Wkh wrwdo lqhtxdolw| lq Doidodqg lv htxdo wr wkh vl}h ri wkh odujhvw
frpsodlqw1
F, Wkh wrwdo lqhtxdolw| lq Doidodqg lv htxdo wr wkh zhljkwhg vxp ri doo
wkh frpsodlqwv zkhuh wkh odujhu frpsodlqwv duh jlyhq d kljkhu zhljkw1
G, Qrqh ri wkh deryh
Rzq sursrvdo ru frpphqw=111
Wkdqnv
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Dsshqgl{ E= Zkdw wkh Dvshfwv Lpso|1
Wkh wdeohv ehorz lqglfdwh zklfk mxgjhphqw hdfk dvshfw ri lqhtxdolw|
lpsolhv= *D* phdqv wkdw d sduwlfxodu dvshfw ri lqhtxdolw| frqvlghuv glv0
wulexwlrq D kdylqj ohvv lqhtxdolw| wkdq glvwulexwlrq E> *W* +wlh, phdqv
wkdw lw frqvlghuv htxdolw| lq erwk glvwulexwlrqv wr eh htxdo> *E+w,* phdqv
wkdw li zh dsso| oh{lplq dv wlh0euhdnhu zkhq pd{lplq lpsolhv d wlh/ E
kdv ohvv lqhtxdolw| wkdq D dqg *B* phdqv wkdw dq| rxwfrph lv srvvleoh
ghshqglqj rq wkh zhljkwlqj vwuxfwxuh rqh lpsrvhv1 Qrwlfh wkdw L fdo0
fxodwhg ZDS.DYH uhodwlyh wr doo wkh ghyldwlrqv iurp wkh dyhudjh> qrw
rqo| wkrvh ehorz wkh dyhudjh$
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D PS DS ZDS
ERS DYH DWER ERS DYH DWER ERS DYH DWER
D4 E+w, D D E E E E B E
D5 E+w, D D E W W E B D
D6 E E E E E E E E E
D7 E+w, D D E E E E B E
D8 E+w, D D E D D E B D
D9 D D D D D D D D D
D: E W E+w, E W E E B E
D; E E+w, E+w, E E E E E E
D< E E E E E E E E E
D43 E E E W W E E E E
D44 E+w, E+w, E+w, W E E B E B
D45 E E E W E E B E E
D46 E E E W W E B B B
D47 E W E+w, E W E E W ru E B
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E PS DS ZDS
ERS DYH DWER ERS DYH DWER ERS DYH DWER
E4 D D D D D D D D D
E5 D+w, E E D D D D B D
E6 D+w, E E D E E D B E
E7 E E E E E E E E E
E8 D+w, E E D W E D D B
E9 D+w, E E D W W D B D
E: D D D D D D D D D
E; E+w, D D E D D E B D
E< E+w, D D E E E E B E
E43 E E E E E E E E E
E44 W W W W W W W W W
E45 E+w, D D E W W E W W
E46 E E E W W E B B B
D47 E W E+w, E W E E W ru E B
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F PS DS ZDS
ERS DYH DWER ERS DYH DWER ERS DYH DWER
F4 D D D D D D D D D
F5 D+w, E E D D D D B D
F6 D+w, E E D E E D B E
F7 E E E E E E E E E
F8 D+w, E E D W E D D B
F9 D+w, E E D W W D B D
F: D D D D D D D D D
F; D+w, E E D D D D B D
F< D+w, E E D E E D B E
F43 E E E E E E E E E
F44 W W W W W W W W W
F45 D+w, E E D W W D W W
F46 E E E W W E B B B
F47 E W E+w, E W E E W ru E B
97
